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THE KING. 


MAY IT PLEASE YOUR MAJESTY. 

In the year 1761, I had the honour of being 
a})pointed by your Majesty a surgeon on the staff 
in the expedition against Bellislc. 

In the year 1790, your Majesty honoured me 
with one of the most important appointments in 
the medical department of the army, in fulfilling 
the duties of which every exertion shall be called 
forth to render me deserving of the trust reposed in 
me, and not unwortliy of your Majesty’s patronage. 

riie first of these appointments gave me exten- 
sive opportunities of attending to gun-shot wounds, 
of seeing the errors and defects in that branch of 
mihtary surgery, and of studying to remove them. 
It drew my attention to inflammation in general, 
and enabled me to make obser\ atious which have 
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formed the basis "of the present Treatise. That 
office which I now hold has afforded me the means 
of extending my pursuits, and of laying this work 
before the public. 

As the object of this book is the improvement of 
surgery in general, and particularly of that branch 
of it which is peculiarly directed to the service of 
the army, I am led by my situation, my duty, and 
my feelings, to address it, with all humility, to 
your Majesty. 

That your M ajesty may long live to enjoy the 
love and esteem of a happy people, is the fervent 
wish of 


Your Majesty ’s 

Most faithful subject, 

And most dutiful Servant, 


LEICESTER SQUARE, 
May 20 , 1792 . 


JOHN HUNTER. 



ADVERTISEMENT. 


Mr. Hunter, in the year 1760, went as senior 
surgeon on the staff* to Bellisle and Portugal, and 
continued abroad in active employment during the 
war, and there acquired a complete knowledge of 
gun-shot wounds, which can alone be procured by 
actual experience. In the year 1790 he was ap- 
pointed inspector-general of hospitals, and surgeon- 
general of the army. Three years after this appoint- 
ment, having long maturely weighed the important 
subject of gun-shot wounds, with the effects thereby 
procured (having now had three and thirty years 
ample experience), he brought forward his immortal 
treatise on the blood, inflammation, and gun-shot 
wounds. The expectation of the public was great, 
nor was it disappointed, for this work was found to 
answer the exalted reputation of the author. It was 
not a collection of the sentiments of others, but his 
own observations. It was wholly original. The 
present superiority of English surgeons in and out 
of the army has chiefly depended upon this work. 
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and it is again presented to the faculty in a more 
portable size, at a moderate expense ; and as to add 
to, or retract from, any labour of John Hunter, 
would be to decrease the value ; suffice it to say, 
that the present is printed uniformly from the last 
edition, corrected by the author’s own hand. 
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INTRODUCTIOIS 


The following pages, treating of inflammation, were 
first arranged in the year 1762, at Bellisle, after the 
complete reduction of that place. They were com- 
piled from notes, and memorandums of observations, 
made in the gourse of twelve years’ residence in Lon- 
don. During this space, my time was occupied 
partly in my education under the late Dr. Hunter, 
and partly in assisting him. In the winter season I 
was principally employed in the dissecting-room, 
where I taught the practical part of anatomy ; in 
the summer I attended the hospitals. The truth 
of these observations was, during the siege of Bell- 
isle, in some degree put to the test, by comparing 
them with many cases of wounds, which were at- 
tended with inflammation. From the frequency of 
gun-shot wounds at that place, I was naturally led 
to arrange my thoughts upon the subject, and was 
induced to select them more particularly, for the 
illustration of my opinions on inflammation. About 
the year 1770, when I began my lectures on the 
principles of disease, inflammation was the sub- 
ject of a considerable part of them ; and, from that 
time till this, though 1 have been extending and cor- 
recting the materials, my principles remain the same. 
To distinguish the different species of inflamma- 
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tion*, and to express my own ideas the bettor, I 
was naturally led to substitute such terms as ap- 
peared to me more expressive of what was meant, 
mmMae usually employed. The best test of the 
these terms is^ that they have been 
ado^^lOlMmmany medical writers since that period; 
TiTiiLiilHiitiPlij principles have undergone the same 
loflid jaff^4aist. In this some medical writers have 
liberal; for, not contented with taking 
Hnws^TOiey have even laid hold of large portions of 
my lectures, screening themselves under the very 
honourable protection of their not being in print ; 
and, at the same time, quoting authors to show their 
reading and their candour. It would appear that 
they consider the discoveries and opinions of a lec- 
turer, found probably in a manuscript, as fair game ; 
though their delicate attention to the rights of ano- 
ther would, no doubt, have prevented them from 
adopting the same doctrines, had they been ac- 
tually in print. Such freedoms have made me anx- 
ious to publish, not only because the public inter- 
ests itself in the origin of every discovery or opinion, 
but because I wish to preserve my right, and also to 
give in a more perfect form, what was thought wor- 
thy of the public, even in a mutilated state. My 
respect for that public, however, has withheld me 
hitherto from publishing, that I might first be able 
to complete my subject, as far as time and other cir- 


• in the coarse of this work I very often use of the word 

species or specific, by which I only mean peculiarities or distinctions ; 
and probably the term is much too loose in its application ; for as we 
are not entirely acquainted with the specific differences in*disease, 
we may call that a species which more properly ranks as a genus, 
class, &c. Of morbid poisons we can make a coiToct arrangement ; 
but, with regard to disease arising from peculiarities in the constitu- 
tion, we have no such absolute guides. 
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cumetances would allow me, 1 hope this publiea-' 
iioii will, at least, have equal ^ood effects with those 
{ have before produced, not only enabling persons 
to write on the same subject, who could not other- 
wise have done it, but even to become critics in 
matters of which, till then, they were entirely ig- 
norant. 

1 have endeavoured, as far as my other pursuits 
would permit, to form this work into a regular sys- 
tem, one part exactly depending on another ; how 
far I have succeeded the world must judge ; but at 
the same time it ought to be considered as a new 
figure composed from rough materials, in which pro- 
cess little or no assistance could be had from any 
quarter, wherein the author is conscious of many im- 
perfections, more of which he is persuaded he shall 
himself observe at every successive review. 

There are many opinions respecting the animal 
economy peculiar to myself, which ate introduced, 
or frequently referred to, in the course of this work. 
It is therefore necessary to premise a short explana- 
tion of some of them, that the ideas and terms which 
are employed may be better understood. . To others 
of them, however, this method cannot be applied, as 
they belong essentially to the body of the work, or 
are so imniediMely connected with it, as to be best 
understood when treated in connection with that 
part. 

I shall carry my ideas of life further than has com- 
monly been done : life I believe to exist in every 
part of an animal body, and to render it susceptible 
of impressions which excite action ; there is no part 
which has not more or less of this principle, and 
consequently no part which does not act according 
to the nature of the principle itself, and the impres- 
sions thence arising, producing thereby infinite va- 

B 2 ' 
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riety, both in all 'natural and diseased acts. How 
far every part lias an equal quantity of life, or of the 
powers of life, is not easily ascertained ; but if we 
were to estimate them by the powers of action, we 
should judge tolerably well. Disease would seem to 
give some intelligence with regard to this matter ; 
but how far resistance to disease, and powers of res- 
toration, depend on the powers of life, or simply on 
the powers of action, 1 cannot say ; but 1 believe it 
may be set down as a rule, that those parts that arc 
endowed with most action resist disease most strongly, 
and in disease restore themselves more readily to a 
healthy state. 

1 . Of diseased Actions, as heing vnconipatihle with each 

other. 

As I reckon every operation in the body an ac- 
tion, whether universal or partial, it appears to me, 
beyond a doubt, that no two actions can take place 
in the same constitution, nor in the same part at one 
and the same time ; the operations of the body arc 
similar in this respect to actions or motions in com- 
mon matter. It naturally results from this princi- 
ple, that no two different fevers can exist in the same 
constitution, nor two local diseases in the same part 
at the same time. There are many local diseases 
which have dispositions totally different, but having 
very similar appearances, have been supposed by 
some to be one sort of disease, by others to be a dif- 
ferent kind, and by others again a compound of two 
diseases. Thus the venereal disease, when it attacks 
the skin, is very similar to those diseases which are 
vulgarly called scorbutic, and vice versil. These, 
therefore, are often supposed to be mixed, and to 
exist in the same part. Thus we hear of a pocky- 
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scurvy, a pocky-itch, rheumatic -gbut, which 

names, according to my principle, impi^ a union 
that cannot possibly exist. 

It has been considered as contradictory to this 
opinion, that a patient might have the scrofula, 
scurvy, venereal disease, small-pox, &c. at the same 
time ; all of this is indeed possible ; but then no two 
of them can exist in the same part of the body at 
the same time ; but before one of them can occupy 
the place of another, that other must he first de- 
stroyed, or it may be superseded for a time, and may 
afterwards return. 

When a constitution is susceptible of any one 
disease, this does not hinder it from being also sus- 
ceptible of others. I can conceive it possible that 
a man may be very susceptible of every disease in- 
cident to the human body, although it is not pro- 
bable ; for I should believe that one susceptibility is 
in some degree incompatible with another, in a man- 
ner similar to the incompatibility between different 
actions, though not of so strict a kind. 

A man may have the lues and the small-pox at the 
same time ; that is, parts of his body may be con- 
taminated by the venereal poison; the small-pox 
may at the same time take place, and both diseases 
may appear together, hut still not in the same part. 

In two eruptive diseases, where both are neces- 
sarily the consequence of fever, and where both 
naturally appear after the fever nearly at the same 
distance of time, it would be impossible for the two 
to have their respective eruptions, even in different 
parts, because it is impossible that the two preceding 
fevers should be co-existent. 

From this principle I think I may fairly put the 
following queries : — Does not the failure of inocula- 
tion, and the power of resisting many infections. 
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arise from the exii^tence of some other disease at that 
time in the body, which is therefore incapable of 
another action ? 

Does not the great difference in the time, from the 
application of the cause to the appearance of the 
disease, in many cases, depend upon the same prin- 
ciple ? For instance, a person is inoculated, and the 
puncture does not inflame for fourteen days, cases 
of which I have seen ; is not this deviation from the 
natural progress of the disease to be attributed to 
another disease in the constitution at the time of 
inoculation ? 

Does not the cure of some diseases depend upon 
the same principle as the suspension or cure of a 
gonorrhoea by a fever ? 

Let me illu|trate this principle still further, by one 
of many cases which have come under my own ob- 
servation. On Thursday, the sixteenth of May, one 
thousand seven hundred and seventy-five, I inocu- 
lated a gentleman’s child, and it was observed that 
I made pretty large punctures. On the Sunday fol- 
lowing, viz. the nineteenth, he appeared to have re- 
ceived the infection, a small inflammation or redness 
appearing round each puncture, and a small tumor. 
On the twentieth and the twenty-first the child was 
feverish ; but I declared that it was not the variolous 
fever, as the inflammation had not at all advanced 
since the nineteenth. On the twenty -second a con- 
siderable eruption appeared, which was evidently 
the measles, and the sores on the arms appeared to 
go back, becoming less inflamed. 

On the twenty-third he was very full of the measles ; 
but the punctures on the arms were in the same state 
as on the preceding day. 

On the twenty-fifth the measles began to disap- 
pear. On the twenty-sixth and twenty-seventh the 
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punctures began again to look a jittlc red. On the 
twenty-ninth the inflammation increased, and there 
was a little matter fprmed. On the thirtieth he 
was seized with fever. The smalhpox appeared at 
the regular time, went through its usual course, and 
tenninated favourably. 

II. Of Parts smceptihle qf particular Diseases. 

V 

There are some parts much more susceptible of 
specific diseases than others. Poisons take their dif- 
ferent seats in the body as if they were allotted to 
them. Thus the skin is attacked by what are vul- 
garly called scorbutic eruptions, as well as many 
other diseases ; it is also the seat of the small-pox 
and the measles ; the throat is the seat of action in 
the hydrophobia and the hooping-cough. The ab- 
sorbent system, especially the glands, are more sus- 
ceptible of scrofula than most other parts of the 
body. The breasts, testicles, and the conglomerate 
glands, are most commonly the seat of cancer. The 
skin, throat, and nose, are more readily aflected by 
the lues venerea, than the bones and periosteum, 
which however suffer sooner than many other parts, 
particularly the vital parts, which perhaps are not at 
all susceptible of this disease. These differences may 
arise from the nature of the parts themselves, or from 
some regular circumstances, which must act as an 
existing cause. 


III. Of Sympathy.'' 

It Is unnecessary to give a definition of sympathy, 
for it is generally very well understood when applied 
to the mind, and also by medical men when applied 
to the body. In the mind its reference is external. 
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it depend^ upon tlje state of others, and one of its 
chief Uses is to excite an active interest in favour of 
the distressed, the mind of the spectators taking on 
nearly the same action with that of the sufferers, and 
disposing them to give relief or consolation ; it is, 
therefore, one of the first of the social feelings, and 
by many useful operations, incline mankind to union. 
In the body, sympathy has only a reference internally 
to the body itself, and is not so evident as the sym- 
pathy of the mind ; although in some cases we see 
its effects. It is either natural or diseased ; but it 
is the diseased only that I propose at present to 
consider. I shall divide the sympathy of the body 
into two kinds, universal and partial. 

By the universal sympathy is meant, where the 
whole constitution sympathizes with some sensation 
or action of a part. By partial sympathy is meant, 
when one or more distinct parts sympathize with 
some local sensation or action. The universal sym- 
pathies are various in different diseases ; but those 
which arise in consequence of local violence, are 
principally three, viz. the symptomatic, the nervous, 
and the hectic fever. The symptomatic fever is an 
immediate effect of some local injury, and therefore 
is an universal sympathy arising from a local cause ; 
the nervous has no determined form nor stages of the 
disease from the first cause, as delirium, spasm, almost 
of all kinds and in all parts, locked-jaw, &c. The 
hectic fever is also an universal sympathy, attended 
with a local disease, which the constitution is not 
able to overcome. Most of these will be more fully 
treated when I have occasion to describe their causes. 

I divide partial sympathy into three ddndiS^ ; the 
remote, the contiguous, and the continuotf^^ 

The remote sympathy is where there appears no 
visible connection of parts that can account for ^ch 
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effects. In these cases there is commonly a sensa- 
tion in the sympathizer which appears to be delusive, 
and produces a wrong reference of the mind to the 
seat of the disease, such as the pain of the shoulder in 
an inflammation of the liver. 

The contiguous sympathy is that which appears 
to have no other connection than arises from the 
contact of separate parts. An instance of which we 
have in contained parts sympathizing- with the con- 
taining ; such as the stomach and intestines sympa- 
thizing with the integuments of the abdomen, the 
lungs with the chest, the brain with the scalp, and 
the testicles with the scrotum. 

The continuous sympathy is where there is no in- 
terruption of parts, and the sympathy runs, or is 
continued along from the irritating point as from. a 
centre, so as to be gradually lost in the surrounding 
parts, in proportion to the distance ; and this is the 
most common of all the sympathies ; an example of 
it we have in the spreading of inflammation, which 
will be often mentioned in this treatise. 

IV. Of Mortification. 

Mortification is of two kinds, the one without 
inflammation, and the other preceded by it ; but as 
the cases of mortification, which will be mentioned 
in this work, are all of the second kind, I shall con- 
fine my observations to that species. 

I consider inflammation as an increased action of 
that power which a part naturally possesses ; and, 
in healthy inflammations at least, it is probably at- 
tended* with an increase of power ; but in inflamma- 
tions wl^h terminate in mortification, there is no 
increase of power ; but, on the contrary, a diminu- 
tion of it. This, when joined to an increased action. 
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becomes a cause of mort}iication» by destroying the 
balance which ought to subsist between the power 
and action of every part. There are^ besides, cases 
of mortification preceded by infiammation, which do 
not arise wholly from that, as a cause, but rather 
seem to have something in their nature ; of this kind 
is the carbuncle, and the slough formed in the small- 
pox pustule. 

If this account of mortifications, arising from no 
specific nature, be just, we shall find it no difficult 
matter to establish a rational mode of cure; but, 
before we attempt this, let us take a view of the 
treatment which has been hitherto recommended^ 
and see how far it agrees with our theory. It is 
plain, from the common practice, that the weakness 
has been attended to; but it is plain that the' in- 
creased action has been overlooked ; and, therefore, 
the whole aim has been to increase the action in 
order to remove the weakness. The Peruvian bark, 
confectio cardiaca, serpentaria, &c. have been given 
in large quantities, as the case appeared to require, 
or the constitution could bear ; by which means an 
artificial or temporary appearance of strength has 
been produced, while it was only an increased action. 
Cordials and wine, upon the principle on which they 
have been given, are rationally administered ; but 
there are strong reasons for not recommending them, 
arising from the general effect which they possess, of 
increasing the action without giving real strength. 
The powers of the body are, by this treatment, sunk 
afterwards in the same proportion as they had been 
raised, by which nothing can be gained, but a great 
deal may be lost ; for, in all cases, if the powers 
are allowed to sink below a certain point, they are 
irrecoverable. 

The local treatment has been as absurd as the 
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constitutional ; scarifications have been made down 
to the living parts, that stimulating and antiseptic 
medicines might be applied to them, as turpentines, 
the warmer balsams, and sometimes the essential 
oils ; warm fomentations have been also applied, as 
being congenial to life ; but warmth always increases 
action, and, therefore, should be well adjusted to 
the case ; for, on the other hand, cold debilitates, or 
lessens powers when carried too far, but at first les- 
sens action. Stimulants likew'ise are improper where 
the actions are already too violent. 

Upon the principles here laid down, the bark is 
the principal medicine, as yet known, that we depend 
upon, as it increases the powers and lessens the de- 
gree of action. Upon many occasions opium will 
be of singular service, by lessening the action ; 
although it does not give real strength. I have seen 
good effects from it, both when given internally in 
large doses, and when applied to the part. It is 
proper also to keep the parts cool, and all the appli- 
cations should be cold. 



PART I. 


CHAPTER I. 

GENERAL PRINCIPLES OF THE BLOOD. 


As the blood is allowed by all to have a considerable 
share in inflammation, or at least to be particularly 
affected by it, becoming, by its appearances, one of 
the signs or symptoms of its existence ; and, as the 
blood is a material object with me in the theory of 
inflammation, I shall begin my treatise with its 
natural history, a previous knowledge of which 
is the more requisite, because the accounts of this 
fluid, hitherto given, will hardly explain any of its 
uses in the machine in health, or of its changes in 
disease. 

The heart and vessels are very active in inflam- 
mations; and as their structures and actions have 
not hitherto been understood, I have subjoined to 
the natural history of the blood an account of the 
structure of the heart and vessels, together with 
their actions in the machine ; to w hich I have added 
one use of the absorbents not hitherto known. 

As every natural action of the body depends, for 
its perfection, on a number of circumstances, we are 
led to coucludc, that all the various combining ac- 
tioni^ are established while the body is in health. 
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and well disposed ; but this does -not take place in 
diseased actions, for disease, on the contrary, con- 
sists in the want of this very combination ; and dis- 
eased actions, therefore, vary according to many 
natural circumstances, of w'hich I propose to point 
out a few of the most striking instances. 

Inflammation must have some exciting cause, and 
the same cause will produce an effect under one 
circumstance, which it Avill not under another. I 
have, therefore, begun with the supposition of an 
injury, attended with such circumstances as do not 
excite inflammation, which will form a strong con- 
trast to those which do, the opposite effects mutu- 
ally illustrating each other ; but as inflammation is a 
very general action of the vessels in disease, and is 
of various kinds, I have previously given a short 
account of several of the most common sorts of in- 
flammation, which will explain the rest. 

The whole material world has been very properly 
divided into solids and fluids ; these being the only 
essentially different states of matter we are able to 
observe. From one of these states, to the other, 
matter appears to be continually passing, but with 
these restrictions, that no species of matter can as- 
sume a solid form, without having first been in a 
fluid state ; nor can any change take place in a solid 
till it be first formed into, or suspended in a fluid. 
The living animal body is obedient to these general 
laws, for all solid and animal matter has first been 
fluid, and having passed into this solid form, becomes 
a recipient for other fluids, out of which the solids 
may themselves be renovated and increased. 

The solids of an animal, although composed of 
one species of matter, yejt admit of great variety in 
their appearance, and this variety takes place in 
some animals more than in others. But the fluid 
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part of an animal .body, in its natural state, has but 
appearance, which is that of blood. There are 
certain parts of animals which, though hardly solid 
in their own nature, are yet to be considered as 
solids, from their being fixed in their situation and 
appropriated to local actions ; some of them acting 
on the fluids (which are, to a certain degree, pas- 
sive in ail animals) and disposing of them for parti- 
cular purposes in the animal economy, in the same 
manner as is done by those which are usually called 
the solids in animals ; of this sort are the gelatinous 
parts in many of the inferior orders of sea animals, 
as the medusa, the vitrious humour of the eye, &c. 
There appears to be a sympathetic intercourse be- 
tween the solid and the fluid parts of an animal, 
designed by nature for their mutual support. In 
disease, when the machine cannot be furnished in the 
common way, the solids «of the body supply the de- 
fects, and the person becomes lean ; and the fluids 
would appear from this, to be more an object of at- 
tention in the machine than even the solids. 

This fluid part of an animal is called the blood, 
and in the animals with which we are most ac- 
quainted, it is of a red colour. The nature and 
appearances of the blood have been more attended 
to in diseases, especially of the inflammatory kind, 
than in full health, as it is more expressive of dis- 
ease, when removed from the body, than any of the 
solids, and undergoes changes which the solids do 
not. Some of these clianges are produced by the 
separation of parts from one another; but as the 
body is seldom in perfect health, we can hardly 
procure the blood in the same state twice from one 
person, although it may not be sensibly diseased. 
In A history of the blood these varieties must be 
mentioned, although they are often slighter appear- 

n 
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ances of what we find in disease ^ for disease cer- 
tainly throws great light on the natural history of 
the blood, and the apparent changes which it under- 
goes must have unavoidably called medical men to 
consider it with attention. 

The only knowledge, however, we have of any 
difference in the blood, arises from these varieties in 
its spontaneous changes when extravasated ; nor do 
these differences appear always to afifect the real 
nature of the blood, as the animals often continue in 
health while they are going on. 

Blood is most probably as much alike in all ani- 
mals, as the muscle of one animal is like that of 
another ; only wdth this difference, that some animals 
have not that part which gives it the red colour ; but 
the other parts, as the lymph and serum, are, as far 
I yet know, the same in all- 

Transfusion of the blood of one anim il into the 
vessels of another, proves, to a certain degree, the 
uniform natui’e of the blood ; for, as far as these ex- 
periments i-ave been irged, no alteration has been 
observed. 

Concerning natural objects, we usually acquire a 
gross knowledge, from the frequency with which 
they are obs rved, and it often requires little more 
than common attention to have a tolerable concep- 
tion of their general principles. This is the case 
with the blood. 

Blood is known to be of a red colour in a great 
number of animals, and to be altog^her a fluid while 
circulating in the living body. It is known to sepa- 
rate into parts when out of the body, and a portion 
of it to become solid ; it is likewise known, that, 
when deprived of a certain proportion of it, an ani- 
mal dies ; it has, therefore, been held in particular 
veneration, as constituting the life of the animal. 
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Like other things^ which are discovered to be of gr^t 
use, the blood has frequently attracted the attention 
of mankind, as an object of curiosity only, from 
which some have proceeded to a more critical en- 
quiry into its nature and properties, and to more 
extensive elucidation of the subject at large. To 
this practitioners in physic have a great deal contri- 
buted, from a conviction, that this knowledge would 
be of much use to them in their profession ; and the 
teachers of the art have been still more industrious 
in their investigations : but the frequent recourse 
which is had to the lancet in diseases, has afforded 
the most ample opportunities of observation, almost 
sufficient to explain every principle in the blood, 
without the aid of further experiment. 

In animals possessed of red blood, two modes of 
investigation may be adopted. One of these rer 
spccts the blood while it is circulating, w^hen the 
colour makes its motion visible, and gives an idea of 
the circulation in the smaller vessels. Accidents, 
operations, and anatomical knowledge of the vessels 
in which the blood .is contained, have at the same 
time assisted us to form more perfect ideas of its 
motion in the larger vessels. The other mpde, which 
is that of examining the blood when out of the body, 
enables us to observe whatever relates to its spon- 
taneous changes and separation, together with the 
apparent properties of each component part. Its 
chemical properties become known likewise by this 
second mode, though without -throwing much light 
on the nature of the fluid itself. 

The blood is called a fluid, because it is always 
found in a fluid state in the vessels of a living ani- 
mal, while under the influence of the circulation ; 
yet it is not, under all circumstances, naturally so ; 
for of one part of it. when not circulating, solidity 
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is a necessary and essential property ; fluidity being 
only necessary at the time of circulation for its 
motion, distribution, and the easy separation of its 
parts. 

Without being fluid, it could not be propelled 
through flexible tubes, and distributed to all parts 
of the body. It could not be divided into portions, 
as the vessels branch off ; it could not pass through 
the smaller vessels, nor admit of the various separa- 
tions of its parts, which are to produce the increase 
and repairs of the whole body ; neithei:, could it be 
adapted for furnishing the various secretions ; nor 
could it be brought back to the heart*. 

The red colour of the blood is produced merely 
by some red matter diffused through it, but not com- 
mon to all animals. The blood exhibits a greater 
variety of changes, and admits of more experiments 
to determine its nature^«and properties than the 
solids. This, in some degree, arises from its fluidity, 
in which form it has not yet attained its ultimate state, 
and is only the substance that furnishes materials, 
out of which the solids are produced or augmented. 

The heat in the animal body, principally in those 
which are called warm animals, has been commonly 
considered as depending principally pn the blood, or 
at least as being connected with it, as much as with 
any other por,tion the body t ; as I shall have oc- 

* The distribution of water from the sea, is similar to the arterial 
system ; and the rivers returning to it have an analogy to the veins ; 
but their effects are different, because the globe works entirely upon 
its own materials^ The waters are continually carrying away the 
land from one situation, and depositing it in another ; taking down 
contintSits, and leaving the ocean in their place ; while at the same 
time they arc raising continents out of the sea. But animals work 
upon foreign matter, introduced from time to time into the system. 

t From whence the expression, warm blooded, or cold blooded 
animals ; but the expression should rather be, the animals ol a per- 

C 
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casion to take notice of the increased heat of in- 
flamed parts, it might be expected, that 1 should 
endeavour to explain this principle in the history of 
the blood. I profess, however, not thoroughly to 
understand it, and the theories hitherto brought for- 
ward, do not in the least satisfy me ; as I think that 
none of them accord perfectly with every circum- 
stance observable in these cases. 

I. Of the Mass of Bloody as composed of different 

Parts. 

The blood, while circulating in the vessels, ap- 
pears to the eye to be a homogeneous mass ; but 
when it is passing in vessels so small as almost to 
separate its visible parts, and is viewed in a micro- 
scope, there is no appearance but that of globules 
moving in the vessels. 

In such a situation the other parts called the 
coagulable lymph, and the serum, are not distin- 
guishable, on account of their being transparent, and 
the globules do not, strictly speaking, constitute a 
part of the fluid, but are only diffused through it. 
These globules being red, give this colour to the 
blood, and are called the red part, but are not always 
of the same redness when collected in a mass ; this is 
probably owing to each globule being changed in its 
tint of colouring. The blood of some animals has 
no such globules, but is perfectly transparent, in- 
deed more so than the most transparent parts of the 
red blood, to which it is analogous. * A red colour 
is therefore not essential to constitute true blood ; 
and I believe the slight tinge of colour there is in 

manent heat in all atmospheres, and animals of a heat variable with 
every atmosphere. 
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the blood, independent of the globules, arises from 
the solution of various substances in the serum. 
The blood has a peculiar taste, being saltish, but of 
a peculiar flavour : we can always distinguish by 
the taste when there is blood in the mouth. 

These are the principal observations we can make 
on the blood when circulating, or in its fluid state ; 
but as one part of it under certain circumstances 
changes into a solid, or as it is commonly termed, 
coagulates, more of its parts are thus exposed ; in 
this process the blood separates into two distinct 
substances, a coagulating part, and another which se- 
parates from it and remains fluid ; but the ooagulum 
entangles the red part, and this alone shews the 
blood to be formed of these component parts. The 
parts of the blood so separated, have been named ac- 
cording to their apparent properties : the one, the 
coagulable lymph ; the other, the serum ; and the 
red part has been called, the red globules ; but upon 
a more intimate knowledge of the dilferent parts of 
this fluid, we shall find that those terms are not ex- 
pressive of all their properties. 

The term coagulable lymph, is not expressive of 
this property, as one which is inherent in the lymph 
itself ; for many substances are capably of being co- 
agulated, though not spontaneously, yet by chemi- 
cal means. For instance, heat coagulates the fari- 
naceous part of vegetables, and thus forms paste ; 
and also mucus. Spirits of wine coagulates many 
animal substances : acid coagulates milk, &c. th^ 
term, thereforej to be used respecting this property 
of the blood, should be such as expresses its inhe- 
rent power of self-coagulation : perhaps coagtdcUing 
might be better applied to what is called coagtddble 
lymph ; and the epithet coagulable , might be re- 
served for those fluids which require a chemical 

c 2 
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process to prodtlce that effect. Of thii^ kind is 
the serum, for I have discovered this fluid to be com- 
posed of two parts, which is ascertained by means 
of the different causes of coagulation. To discover 
all the various properties and uses of the component 
parts of the blood in the machine, may be impossi- 
ble ; and to determine whether they will act, or are 
employed conjunctively to produce the effect, is not 
easy : but there are some properties discoverable 
which would incline^ us to believe, that ^prticular 
parts of the blood are employed to compose parti- 
cular solid parts, which are found to possess proper- 
ties similar to different parts of the blood. 

II. Of Coagulation, and its Effects. 

As coagulation is the first change which the blood 
undergoes, when out of the vessels, and as it even 
coagulates while in them, under certain circum- 
stances, we shall consider this process first. Though 
fluidity is necessary to enable the blood to circulate, 
yet coagulation is no less necessary, when it is to be 
disposed of out of the circulation, even within the 
body, and therefore deserves to be considered with 
ho less attention. There is, I think, more to be 
learned of the use of blood in the animal economy, 
from its coagulation, than from its fluidity. The co- 
agulation of the blood, when out of the circulation, 
would seem to be unconnected with life, yet life 
could not go on without it ; for as all the solid parts 
of the body are formed from the blood, this could 
not take place, if there did not exist in it the power 
of coagulating. Many diseases exhibit tlie blood 
coagulated in the living body, even in the vessels 
themselves, but more frequently when extravasated. 
Coagulation does not belong to the whole mass of 
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circulating blood ; but only to the.part I have called 
coagulating lympli, which during this action com^ 
monly detaches itself from the other part, called the 
serum. 

Whether the whole mass of the serum be a dis- 
tinct part of the blood when circulating/ is not easily 
determined, as we have no mode of separating it 
from the coagulating lymph, while both are fluid. 
The serum making a part of the whole m^ss in the 
fluid state, the first stage in the coagulation is a spe- 
cies of Hecomposition, formiflg a separation of the 
serum. But, on the other hand, there are reasons 
for considering the coagulating lymph as distinct 
from the serum, even when both are fluid ; since 
the serum can be separated from the lymph, without 
coagulating, by many actions of the vessels, both 
natural, preternatural, or diseased. Thus the liquor 
of the amnios, and that of dropsies, are formed ; and 
therefore we may conclude, that the separation of 
the serum, when the lymph is coagulated, is not an 
act necessary to the coagulation, but an effect of it. 

The circumstances attending the coagulation of 
the lymph are subject to great varieties. These 
depend upon or correspond with the state of the 
body at the time, of which we can best judge by the 
readiness or difficulty with which the blood coagu- 
lates, and by the firmness or looseness of the coagu- 
lum. The whole mass of the blood being a com- 
pound, of which the parts are in some degree sepa- 
rated: the appearances upon coagulation are at- 
tended with still more variety than the lynjph alone 
could exhibit, or than could occur in those animals 
which*are not possessed of red blood, as the red part 
brings to view many of the changes in the lymph, 
by the difference of its colour, as well as of its spe- 
cific gravity. 
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The thtee substances which become visibly dis- 
tinct when the lymph coagulates, differ as to gravity ; 
the serum is the lightest, and remaining fluid swims 
upon the top ; the red globules which undergo no 
change, are the heaviest, and sink more or less in 
the lymph ; but being entangled in it, add to its 
weight, so as to make it sink deeper in the serum. 

Blood when extravasated coagulates* sooner or 
later, according to the quickness or slowness of its 
extravasation, and the quantity extravasated : it co- 
agulates late when drJhvn into a basin raproly, and 
in considerable quantity; soon, when allowed to 
flow slowly, and in small quantities. This will be 
better understood when I treat of the principles of 
coagulation. 

When blood is received into a cup, and is thereby 
exposed, it certainly coagulates more readily than 
when extravasated in the cellular membrane, or in 
the vessels; and on the exposed surface it coagu- 
lates more readily than any where else, except round 
the edges of the dish in which it is contained. It 
has been observed, that the upper surface of the 
blood coagulates first, forming a thin pellicle, as milk 
does, when near boiling ; while underneath it still 
remains fluid:^^ but the whole gradually becoming 
thicker, and losing its transparency, coagulates in 
about fifteen or twenty minutes into a substance of 
pretty thick consistence. The time required will 
vary according to the quantity of blood in one mass, 
and the disposition of the blood at the time. 

We may observe the following appearances when 
the blood is coagulated. The coagulum is generally, 
but not always, swimming in a fluid ; for some- 
times happens that the lymph does not squeeze out 
the serum in the act of coagulation, in which there 
is an act of contraction. The top of the coagulum 
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is toughest, or firmest ; and it becomes less and lass 
so towards the bottom, because there is less of the 
coagulating lymph at the bottom, in proportion as 
the red globules subside in the lymph before it co- 
agulates. The coagulating lymph has a degree of 
toi^huess in proportion as it is free from serum; 
for while the serum is mixed within it, though there 
may be red globules, it is not very tough ; but when 
pressed between the finger and thumb,' so as to 
squeeze out the serum, it becomes nearly as tough, 
and eldistlc, as the coats of an artery, to appearance, 
becoming fibrous, and even forming lamina ; and 
indeed appears to be very much the same kind of 
substance with an artery, which gives us a clear idea 
how a membrane may be formed, and probably can 
be varied according to the impression made on it by 
the surrounding parts. This is one reason why the 
lymph, which has the strongest disposition for coagu- 
lation, is the toughest, as it parts with more of its 
serum. The lymph is transparent, but whether tinged 
as the serum is found to be, we can hardly say, as it 
is seldom possible to catch it in a fluid state free 
from red globules, and never from serum, which has 
itself a tinge. When out of the body in a dish, 
where it is long in coagulating, and |he red globules 
sink fast, we find it transparent ; but, during coagu- 
lation, it becomes more muddy, till at last it is 
opaque, but with a tinge of colour. On being Steeped 
in water it is often rendered very white, which would 
not probably be the case if it had a tinge of its own, 
independent of the serum. 

Blood usually requires a considerable time for its 
complete coagulation, or rather contraction ; for, if 
allowed to stand some days, the coagulated part be- 
comes less and less, as more and more of the serum 
is squeezed out, which cannot arise from the serum 
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being lifter, and., issuing out spontaneously ; for 
without some expelling force it would be retained 
mechanically by the •capillary attraction, as in a 
sponge. The blood which is longest in coagulating, 
coagulates most strongly, and produces the most 
complete separation of its parts. In such instances 
as the coagulating lymph continues longer fluid, it 
allows the red globules more time to subside, and 
the serum to be more squeezed out from the crassi- 
mentum. When the coagulation is slow, and of that 
kind which will be firm when completed, we may 
skim off the fluid coagulating lymph, free from the 
red globules ; and the part so taken dll coagulate 
immediately, while that in the cup remains fluid 
some time longer. 

Many causes have been assigned for the coagula- 
tion of the lymph, which appear to me to be ill- 
founded. It frequently happens that when changes 
take place in matter of which the immediate causes 
are unknown, the mind refers them to some circum- 
stances which accompany these changes ; although, 
perhaps, they may have had no concern whatever in 
producing them, and may be only attendants. This 
will always be the case where those changes arise 
out of the natui^ of the part itself. A seed put into 
moist ground grows ; but the moist ground is only 
a necessary attendant, and not the immediate cause. 
The life of the seed, stimulated to action by the mois- 
ture, is the immediate cause of its growth, and it 
continues to grow because its action is always ex- 
cited. All the water in the world would not make a 
dead seed grow. The same mode of distinction is 
applicable to the coagulation of the lymph. 

The first observations on the blood were most 
probably made on that of the more perfect animals, 
whose heat is commonly greater than the heat of the 
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atmosphere. Sach blood, when e;!ctravasatedi was 
found to coagulate on cooling ; it was therefore na- 
tural to suppose that the coagulation of the lymph 
arose from its becoming colder, as happens in jelly * ; 
but cold, simply, has certainly no effect upon the 
coagulating lymph. 

If we take a fish out of the sea, the heat of its 
body, perhaps about bO'’, and bring it into an atmo- 
sphere of 70", the blood, on being let out of the ves- 
sels, will immediately coagulate. This was ascer- 
tained on board of a ship lying off Bellisle, in the 
summer 1761; for immediately upon a fish being 
.caught, I ascertained its heat, and letting out part of 
its blood, ii, immediately coagulated, although the 
blood discharged was become warmer than that re- 
maining in the vessels of the fish ; which, however, 
still continu#*d fluid. 

Indeed coi.imo .1 experience and observation shews 
us, that cold alone has no power to coagulate the 
blood. It often happens that particular parts of an 
animal, such as the fingers, face, nose, ears, &c. are 
cooled nearly to the freezing point, and frequently 
are in that state for a considerable time; -yet the 
blood retains its fluidity in those parts, as I have 
experienced in my own fingers ; and indeed in those 
parts of an animal where the blood has been frozen, 
and again thawed, the blood appears as fluid as 
before, and circulates as usual. Heat has the power 
of exciting action in an animal ; and we find that 
heat even increases the action of coagulation ; for, 
if blood be heated to about 120", it will coagulate 

* This*term has been applied to the coagulation of the blood, but 
I think improperly ; for I should only call that jelly, which became 
solid by cold, and fluid again by heat ; coagulation is totally different, 
for it is a new species of combination. The freezing of blood may be 
called, congelation. 
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five minutes sooner than when kept at its natural 
heat, and even sooner than the blood of the same 
animal, taken at the same time and cooled to 50° *. 
Mr. Hewson has laboured this point, endeavouring 
to shew it is not cold that makes the blood coagu- 
late; and he has laboured > no less to shew the real 
cause of such a change. 

He took fresh blood and froze it quickly ; on being 
thawed, it was again fluid, but soon afterwards coa- 
gulated ; this he conceived to be a sufficient proof, 
that it was not cold which made the blood coagulate f . 

From the above observations, and experiments, it 
must appear that cold, simply, has no influence what- 
ever upon the coagulation of the blood. 

And in most of the cases in which the blood is 

✓ 

observed to coagulate, the air is commonly in con- 
tact with it ; this was next presumed to be the cause 
of its coagulation but the air has really no more 
effect than any other extraneous body, in contact 
with the blood, that is capable of making an impres- 
sion upon it ; for the blood coagulates more readily 
in a vacuum than in the open air ; nor will either 
of these supposed causes assist in explaining why 
it is not found coagulated after many kinds of death, 
nor in the menstrual discliarge. Neither will they 
account for the very speedy coagulation of the blood 
which usually takes place in all the vessels after 
death, or when it has been extravasated into cavities, 
or cellular membranes, where no air has ever been 
admitted. 

* These experiments were made on the jugular veins of dogs, by 
taking a section of the veins on each side, filled with blood, and im- 
mersing them in water, either warmer, or colder, or of the natural 
heat, and observing the comparative difference. 

t Hewson on the Blood, page 21. 

I Ibid, page 23. 
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Rest is another eause upon which the coagulation 
of the blood has been said to depend : and although 
this opinion be not true in the full extent in which 
it has been taken, I think that rest has greater in- 
fluence in the change than any other circumstance 
whatever. But though rest seem$ greatly to dis- 
pose the blood to coagulation, it is the operation of 
rest alone, without exposure, which we are to con- 
sider; as otherwise we shall be apt to confound it with 
the two foregoing causes, viz. cold,, and the' contact 
of air. 

Since therefore, the blood may coagulate in the 
vessels, cither of a living, or a dead body, and since 
it coagulates when extravasated into difierent parts 
of a living body, rest, like cold, or air, might be sup- 
posed to be the sole cause of the coagulation of the 
blood : yet it is not rest, considered simply, but rest, 
under certain circumstances, which appears to possess 
such a power ; for motion given to the blood, out of 
the vessels, will not of itself prevent its coagulation ; 
nor will it even in the vessels themselves, if all the 
purposes of motion are not answered by it. Motion 
seems to retard coagulation* ; yei we know for cer- 
tain that blood will in time coagulate, even in the 
vessels themselves, and under certain •circumstances 
sooner, perhaps, than any where else; as for in- 
stance, when there is a disposition to mortification. 
In this case we find the blood coagulated even inthe 
larger vessels. 

I have seen a mortification come on the foot, and 
leg, and when it had advanced only to a certain 
degree, the person died. On examining, the parts 
above the mortified part, I found the crural, and iliac 


* This is motion given to it in a vessel, without any empty space, 
and having heads put into it, which are shaken. 
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artc^des, filled completely with strong coagulated 
blood ; we may thence infer^ that the tendency to 
mortification in the vessels produced this disposition 
in the blood. If the coagulation should be supposed 
to have arisen from the blood being stopped in the 
large vessels, at the mortified part, let us reflect, that 
this cannot account for it; the same thing ought 
then 4;o happen in an amputation, or in any case 
where the larger vessels are tied up. 

In a priapism the blood does not coagulate, except 
it threatens mortification. 

The separation of the blood, either from itself, 
that, ij|j( ■ when divided into small portions, or se- 
parated from the living body, becomes one of the im- 
mediate causes of the coagulation of the lymph; 
therefore, the contact of blood with blood, or with 
living vessels, in some ^gree retards coagulation : 
this is the reason why blood which comes from the 
vessels slowly, or falls from some height, or runs some- 
way on the surface of a dish, coagulates sooner than 
when the contrary circumstances happen ; and upon 
this principle it is, that blood, when shaken in a 
phial, will coagulate the sooner, even if shaken in a 
vacuum. A deep mass of blood is also from the same 
cause, longer in coagulating than a shallow one. 

From the above observations it must appear evi- 
dent, that neither cold, nor air, nor rest alone, have 
any influence on the coagulating power of the blood ; 
there must, therefore, be some other principle on 
which this process depends ; and, as it retains its 
fluid state while circulating, and even for a long time 
when at rest in the living vessels, and coagulates 
when the vessels or the body dies/ it might naturally 
be supposed that it was the life of the body or ves- 
sels which kept it fluid ; we know, however, that life 
in therbody or vessels does not hinder the blood from 
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coagulating under certain circumetances, but often 
rather excites coagulation ; nor does death, in the 
body or vessels, in all cases become a cause of coa- 
gulation ; for we find that in many who die suddenly, 
from a strong impression of the mind, the blood does 
not coagulate ; there is, therejfbre, something more 
than the mere situation of the blood, surrounded 
with dead parts, that allows of coagulation ; and that 
must be a something in the blood itself. 

From these observations it must be evid^t, that 
the fluid state of the blood is connected with the 
living vessels, which is its natural situation, and 
with motion ; and that where there is a full pdf^er of 
life, the vessels are capable of keeping the bipod in 
a fluid state : I believe, however, very little fliotion 
is required to keep up this fluidity when the other 
is present. A total stagnUion of the blood^^ hdiile 
the body is alive, as in a trance, or where the circu- 
lation has been stopt for several hours, as in the 
case of persons apparently drowned, does not make 
it coagulate ; yet where there are no actions going 
on, in a part, if the blood stagnates for a much 
shorter time than in a trance, it will be found coagu- 
lated, as in mortifications ; but then this coagulation 
is to answer a good purpose, and arises from neces- 
sity *, which appears to act as a stimulus in disposing 
the blood to coagulate. 

As a proof that blood will not coagulate in living 
vessels, in a perfect and natural state, and ready to 
act when powers were restored to it, I found that 

• By action taking place from necessity, effects are meant whicli 
arise in consequence of some unusual, or unnatural change, going on 
in the parts, and become a stimulus to action. The stimuli from tliis 
cause, may vary exceedingly among themselves ; but as we are unable 
to investigate them, I have included them under this general term, 
stimulus of necessity. 
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the blood of a fish, which had the actions of life 
stepped for three days, and was supposed to be d^d, 
did not coagulate in the vessels ; but, upon being 
eicposed, or extravasated, soon coagulated. 

The blood of a lamprey-eel, which had been dead 
to appeavance some days, was found fluid in the 
vessels, because the animal was not really dead ; 
there had, however, been no motion in the blood, as 
the heart had ceased acting ; but upon its being ex- 
posed, and extravasated into water, it soon coagu- 
lated*; yet under certain circumstances in life, it 
had been observed, that the blood will in a small 
degree coagulate : this is in the state of torpor. It 
is asserted by some author, whom I now do not recol- 
lect, that tha blood of a batt coagulates when in that 
state ; and Mr. Cornish, surgeon, at Totness, Devon- 
shire, to whom] I applie^for some batts in the torpid 
state, sent me them, but in the carriage they always 
died ; however, he took opportunities of examining 
them, and he found that the blood was in a certain 
degree coagulated ; but it soon recovered its fluidity 
on motion and heat. 

From these remarks I should conclude, that rest 
does' not of itself in the least assist the coagulation 
of the blood ; but that this effect arises from the 
blood being separated from the living vessels, and 
being deprived of motion ; and that it happens 

• There are some circumstances which hinder the coagulation of 
blood in living bodfes, although extravasated. Two leeches bad 
been applied, and had sucked till full. • These were preserved for 
ten weeks, and then had contained considerable quantity of blood, 
which appeared like that recently drawn from a vein, and coagulated 
when exposed. 1 have known, in tapping a hydrocele, that a small 
vessel has been wounded, and the blo<^, as it extravasated, got into 
the sack, and when tapped sixty-five days after, the blood has come 
out thickish ; but w'hen extracted it coagulated, and separated into 
different parts. 
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sooner, or later, according to other circumstances. It 
might be suppos^ that these are rather negative 
causes of coagulation, than positive ones ; but it is 
to be considered, that in a living body, the cessation 
of a natural action, the absence of an usual impres- 
sion becomes a cause of action, of which innumer- 
able instances may be given. 

I have now considered the circumstances under 
which the blood coagulates, and shewn that none of 
them alone, nor all them combined, induce the blood 
to coagulate. My opinion is, that it coagulates 
from an impression : that is, its fluidity under such 
circumstances, being improper, or no longer neces- 
sary, it coagulates to answer now the necessary pur- 
pose of solidity. This power seems to b%influenced 
in a way, in some degree similar to muscular action, 
though probably not entirely of that kind; for I 
have reason to believe, that blood has the power of 
action within itself, according to the stimulus of 
necessity ; which necessity arises out of its situation. 

I shall now consider the simple act of coagulation, 
abstracted from causes. 

Coagulation I conceive to be an operation of life ; 
and I imagine it to proceed exactly upon the same 
principle as the union by the first intention*^; it is 
particle uniting with particle, by the attraction of 
cohesion, which, in the blood, forms a solid ; and it 
is this coagulum uniting with the surrounding parts, 
which forms the union by the first intention : for 
union by the first intention, is no more than the 
living parts when separated, whether naturally, pr 
by art, forming a reciprocal attraction of cohesion 
with the'intermediate coagulum, which immediately 
admits of mutual intercourse, and, as it were, one 
interest. 

To produce coagulation of the blood, however, 

16 



32 


GENERAL PRINCIPLES 


sometking moie.is required than merely the reverse 
of the causes above mentioned, as having the power 
to keep it fluid; for the blood^ecomes in many 
cases instantaneously incapable of coagulation, either 
in or out of the vessels, even when nothing has been 
added, or taken away, and must be therefore under 
the influence of some other cause. This, I believe, 
must be sought in #ome property inherent in the 
blood itself: besides, ^oihe natural operations de- 
stroy this principle in me blood, when extra vasated. 

In many naodes of destroying life the blood is de- 
prived of its power of coagulation, as happens in 
sudd:eR death produced by many kinds of fits ; by 
anger, electricity, ^r lightning ; or by a blow on the 
stomach, %c. In these cases we find the blood, 
after death, not only in as fluid a state as in the liv- 
ing vessels, but it does not even coagulate when 
taken out of them, in the bodies of such persons 
no action of life takes place, the muscles do not 
contract. There are partial influences, likewise, 
which destroy the power of coagulation, as a blow 
on a part producing a considerable extravasation. 
This forms an ecchymosis, in which we shall often 
find the blood not in the least coagulated. In 
healthy menstruation, the blood which is discharged 
does not coagulate; in the irregular or unhealthy 
it does. The healthy menses, therefore, shew a pe- 
culiar action of the constitution ; and it is most 
probably in this action that its salubrious purposes 
consist ; for if twice the usual quantity is evacuated 
with the power of coagulation, even from the same 
vessels, the same benefit is not produced, much less 
when taken from another part by art. 

Many substances, when mixed with the blood, 
prevent coagulation ; bile has this efiect out of the 
body ; but we cannot suppose that in a living body 
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it call be taken into ,the blood, in such quantity as 
to produce this^ effect ; foa we find in a very severe 
jaundice^ that the blood is still capable of coagulat- 
ing strongly. 

That probably, every inanimate fiuid in nature, 
which is capable of being rendered solid, produces 
heat, during that change ; and in the contrary change 
cold is commonly known ; it is on that principle Dr. 
Black has established hif very ingenious theory of 
latent heat. Thus in the freezing of. water, heat is 
produced. 

To see how far the coagulation of the blood was 
similar in this respect to the same change in other 
substances, I first coagulated the white of an egg, 
by applying to it rectified spirits of wine : the heat 
of both was the same before their union ; but I 
found upon uniting them, that the white of the egg 
was immediately coagulated, and that the heat of 
the mixture was increased four, sometimes five de- 
grees, according as it coagulated, slowly, or quickly. 

As the blood in the animals upon which we most 
commonly make our experiments is warm, it be- 
comes a difficult matter to ascertain whether it pro- 
duces heat upon coagulation. In holding the ball 
of the thermometer in the stream of blood coming 
from the arm, I found the heat raised to ninety-two 
degrees : I then#ook a cup of human blood, allowed 
it to coagulate, and put it up to the brim in water 
warmed to ninety-two degrees, till the whole mass 
was heated to this point. I bled afterwards another 
person to the same quantity, in a similar cup, which 
was put into the same water. Having two well- 
regulated thermometers, one in each cujv of*blood, I 
observed which cooled first, for I diS not expect so 
much heat to be produced as to make it warmer ; 
but conceived, if any heat was formed, it would 
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the pooling of the fre^h blood ; but it rather 
cooled faster, which 1 imputed to the coagulated 
blood parting with its heat slower than the fluid 
blood. These experiments .1 have repeated several 
times, with nearly the same effect. I then con- 
ceived the experiment would be more conclusive if 
I could get blood in a fluid state, which was natu- 
rally of the heat of the atmosphere, for which pur- 
pose I took the blood of turtles. 

A healthy tiiitle was kept in a room all night, the 
floor of which was about 64®, and the atmosphere 
66®. In the morning the heat was nearly the same. 
The thermometer was introduced into the anus, and 
the heat of that pari was 64®. The animal being 
suspended by the hind legs, the head was cut off at 
once, and the blood caught in a bason ; the blood, 
while flowing, was 65®, and when collected, was 66®, 
but fell to 65® while coagulating, which it did very 
slowly : it remained at 65®, and when coagulated, 
was still 65“. These experiments had been made 
several times, but not with that nice accuracy which 
was obtained by causing all the heats to correspond 
exactly ; yet as they were all known, and marked 
down, if any heat had been produced upon coagula- 
tion, its exact quantity would have been ascertained 
in each ; and, indeed, in some it seemed to cool, but 
in none it became warmer. From hji^se experiments 
I should say, that in the coagulation of the blood, no 
heat is formed. 

Coagulated blood, is an inorganized animal sub- 
stance. When the blood is thinly spread before co- 
agulation, or oozes out on surfaces, in which act it 
immediately co j^ulates, and coagulates in that‘forra, 
it may then be said to form an inorganized mem- 
brane, of which there are many ; and organization 
is seemingly so simple in many (which we know to 
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be constituent parts of the body) 'that these coagula, 
more especially the thin ones, cannot easily by their 
appearances be distinguished from them. 

The coagulating lymph of the blood being com- 
mon, probably to all animals, while the red parti- 
' cles are not, we must suppose it from this alone, to 
be the most essential part ; and as we find it capable 
of undergoing, in certain circumstances, sponta- 
neous changes, which are necessary to the growth, 
continuance, and preservation of the animal ; while 
to the other parts we cannot assign any such uses, 
we have §till more reason to suppose it the most es- 
sential part of the blood in every animal. 

Besides a disposition for coagulation under certain 
circumstances, as before described, the blood has 
also a disposition for the separation of the red glo- 
bules, and probably of all its parts ; for I think I 
have reason to believe that a disposition for coagu- 
lation, and a disposition for a separation of the red 
part, are not the same thing, but arise from two 
different principles. Indeed, a disposition to coagu- 
lation would counteract the effect, and hinder the 
separation of the red particles from taking place. 
Thus we see that rest, or slow motion of the blood 
in the vessels, gives a disposition towards l^he sepa- 
ration of the red part, as well as when it is extrava- 
sated ; since the blood in the veins of an animal ac- 
quires a disposition to separate its red parts, more 
than in the arteries, especially if it be retarded in the 
veins; the nearer, therefore, to the heart in the 
veins the greater will the disposition for separation 
be ; tlipugh it dogs not seem to retard coagulation. 
This is always observable in bleedingn for if we tie 
up an arm, and do not bleed immediately, the first 
blood that flows from the orifice, or that which has 
stagnated for some time in the veins, will soonest 

D 2 
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separate into its three constituent parts : this cir^- 
cnmstance exposes more of the coagulating lymph, 
at the top, which is supposed by the ignorant to in- 
dicate more inflammation, while the next quantity 
taken suspends its red parts in the lymph, and gives 
the idea that the first small quantity had been of such 
service at the time of its flowing, as to have altered 
for the better the whole mass of blood. Rest there- 
fore may be regarded as one of the immediate causes 
of the separation. 

III. Of the Serum. 

The serum is the second part of which the whole 
mass of blood appears to be composed ; or is one of 
those substances into which the blood spontaneously 
separates itself. So far it appears as a simple fluid, 
in which light I shall first consider it ; though we 
shall find hereafter that it is composed of two sub- 
stances, which, in many of our experiments, separate. 
Serum, I believe, is common to the blood of all ani- 
mals ; but there is more of it, 1 think, in those ani- 
mals which have red blood : perhaps it may bear 
some proportion to the quantity of red particles in 
the bloqd, and may be of use to dilute it. 

The serum is lighter than the other parts of the 
blood, and therefore swims above them when se- 
parated. it is commonly separated from the coa- 
gulating lymph when that fluid coagulates ; and is, 
therefore, almost always found when the blood is 
taken out of the blood vessels, and kept together in 
a considerable mass. When the«lymph coagulates 
strongly, we ^mmonly find more serum, because it 
is then squeezed out more forcibly than when the 
coagulation is formed loosely ; it is not, however, 
necessary for the lymph to coagulate, in order to se- 
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parate the serum^ for we find that U separateB in 
disease, as in the dropsy. It is separated also from 
the mass of blood in uterine-gestation, being the 
fluid in which the foetus is immersed or swims. 

I have seen it separate from the remaining mass 
before the coagulation of the lymph. I observed 
once in the blood of a lady, that a separation be- 
tween the two fluids almost immediately took place, 
the serous part swimming on the topj'tyhile the lymph 
remained still fluid. From this appearance I had 
pronounced that there would be a great deal of buff’, 
supposing that the transparent fluid at the top was 
coagulating lymph ; but I was mistaken, for when 
the lymph was coagulated, there was no buff, and 
the transparent -fluid remaining at top, proved to be 
the serum. 

In this there could be no deception, as there was 
no buff, or size ; for if there had been size at the 
top of the coagulum, it might have been supposed 
that this fluid, which appeared so soon after bleed- 
ing, had been the coagulating lymph, and that the 
serum had been separated in the act of coagulation 
as usual. The serum is commonly of a yellowish co- 
lour, sometimes more so than at others ; and this I 
should conceive arises from the substances dissolved 
in it *, by means of the water it contains ; for it 
probably suspends every salt soluble in water, many 
of which are dissolved in it. If serum be not coa- 
gulable in itself, though it contains a large quantity 
of coagulable matter, yet I conceive it to be in a 
more fluid state when circulating. As it is separated 
from a •compound mass, it appears in this respect 
to be somewhat similar to the \Khey q § milk, though 

\ 

* The red globules are suspended without being dissolved in the 
serum, in which they are commonly examined. 
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not exactly. .This 'fluid undergoes no spontaneous 
changes but wliat may arise from its separation from 
the coagulating lymph, except putrefaction. Though 
not coagulable in itself, yet qne of its properties out 
of the body, is to coagulate upon the application of 
certain substances. This is the principal change it 
undergoes, and during the process, it more or less 
separates into two parts ; one of which is not coagu- 
lable by such means. 

The coagulable part, which I now mean to de- 
scribe, seems to be in some degree the same with 
that in the white of an egg, synovia, &c. and many 
other secretions, but not exactly ; for those secre- 
tions contain, as I conceive, a quantity of the coa- 
gulating lymph united to them, which makes them 
in part coagulate after secretion ; and the further 
coagulation of those secretions afterwards, by mix- 
ture with other substances, is owing to this part of 
the serum. Though the serum is coagulable under 
certain circumstances, and with certain mixtures, yet 
this power, or effect, may be prevented by other 
mixtures. Heat, to a certain degree, coagulates this 
part ; and probably this is the only test necessary 
to know whether a fluid <.found any where in the 
body, not coagulable in itself, is this part of the se- 
rum ; but as many substances do also coagulate it, 
I shall mention a few of them, although to me their 
effects do not seem to throw any light on the sub- 
ject. Heat coagulates the serum at 160°, or 165° ; 
it stood at 150", for some time perfectly fluid. There 
is a great deal of air contained in the serum, which 
is let loose by heat ; but not from its coagulation, 
for when it is ^coagulated by other means, no air is 
separated. The serum, which was a little whitish, 
coagulated in that degree of heat necessary for sepa- 
rating its air, which was extneated in very large 
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quantities. This coagulum becomes first like the 
synovia, and then thicker. Many substances which 
do not coagulate this part of the serum, do not, how- 
ever, hinder its coagulation «by hea*t ; such as vinegar, 
acid of lemon, salt of wormwood, nitre, sea-salt. 

Serum coagulates with spirits of wine, in about 
equal quantities, into a sort of curd and whey ; which, 
upon heating, becomes something like a jelly, but 
the spirit seems to evaporate. 

It coagulates with volatile spirits into a milky 
fluid, which becomes like a jelly upon heating ; it 
requires a greater propor|ion of the spirit thaii the 
serum ; and the spirit seeftis chiefly to evaporate. 

When mixed with salt of hartshorn, it does not 
coagulate with heat, but makes a large effervescence, 
till the whole is formed into froth. This again be- 
comes a fluid, by the froth subsiding, but at last it 
forms a sort of coagulum, wluch is not tough. Being 
mixed with water, and let to stand for twelve hours, 
it coagulates like pure serum upon heating. If this 
be mixed with sal cornu (Jervi, as above, it rather 
becomes niore fluids and continues so for a long time, 
with a strong effervescence ; but it forms at length 
into a jelly, or pasfe, although not a solid one. 

Here I suspect that the salt is evaporated, and 
likewise the water in the paste, so that it is not a 
true coagulation. 

When mixed with common water, it is coagulated 
by heat ; but the water separates with the other sub- 
stance, and does not unite with the coagulum. 

Upon the coagulation of the serum, by heat, I have 
observed that it separates a fluid, which is not coa- 
gulable by heat ; and, I have reason to believe, by 
none of the other means, viz. spirits of wine, &c. 
though this is not so easily ascertained ; for the other 
coagulating substaiices, as spirits of wine, &c. are 
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applied in a fluid form, and therefore, a fluid may 
remain after the coagulation of the serum, which 
might be supposed to be the fluid separated ; but 
from other experiments, it is proved that those sub- 
stances coagulate the coagulating ^part, and unite 
with the other. It is also observable in meat, either 
roasted, or boiled, that when cut, there flows from 
it a fluid, more or less tinged with the red part, 
commonly called gravy. I conceived that this must 
be different from the coagulating part of the serum, 
believing that the heat had been sufficient to coagu- 
late it ; but I chose to try it further, and therefore 
gave it such heat, as would have produced the effect 
if it had been coagulable by heat ; but I found it 
did not coagulate. Tlie fluid separated from the 
coagulable part of the serum, I conceived to be the 
same with this. Thus then I saw there was in the 
serum a matter coagujable by heat; and a fluid 
which was not so. 

Pursuing the above observations on dressed meat, 
I observed that the older the animal had been, the 
more of this fluid was contained in the meat. In 
lamb we have hardly any of it : in young mutton of 
a year old, but little ; but jn miitton of three, four, 
five, or six years old, it is in large quantity : in veal 
also we have but little ; while we have it in great 
quantity in beef; but perhaps we know less in gene- 
ral of the age of our beef, than of our mutton *. 

Poultry is commonly killed young in this country, 
therefore we have not the comparative trials ; but 
in wild fowl, and what is commonly called game, we 

* It may be observed here, that this is very different from the jelly 
formed in boiling, or roasting meat ; that which forms the Jelly, is 
part of the meat itself, dissolved down in this very fluid, and the water 
in which it is boiled ; and we find that this effect is just the reverse of 
the above, for in young meat there is the rilost of this jelly • 
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find the above observations hold good. 1 likewise 
observed that animals who have not had exercise, 
such as house-lamb, veal, &c. have less of this fluid, 
than those of the same class which have been allowed 
to go at large ; nothing can be drier than the English 
veal, though kept to a greater age than any where 
else ; while it is juicy in every other country, though 
killed much younger. 

In many of the trials respecting the coagulation 
of the serum,, I observed, that' it had in some cases 
much more coagulum than in others ; and of course 
a less proportion of the fliiid part that separated, 
and vice versa : from the above observations, too, I 
conceived that a deficiency of this fluid part bespoke 
a greater quantity of coagulating matter in the serum ; 
and to ascertain this, I took the serum of persons of 
different ages. This fluid, like the serum itsell^ when 
united with the coagulating lypiph, appears only to 
be mixed with the serum ; for it is separated in the 
living body for many purposes of the economy ; it is 
not therefore serum in another form ; but a distinct 
fluid, which, before the coagulation, is mingled with 
the serum, and seems to make a part of it. 

The following exfferiments are, perhaps, not per- 
fectly conclusive ; for many w'ere obliged to be made 
on blood taken from those who were not perfectly 
in health : peculiar dispositions in the body may 
make a material difference in the serum. It is pro- 
bable, however, tha,t disease may not have any great 
effect upon the serum ; for I found, from experiment, 
that the serum of blood taken from a person labour- 
ing under an inflammatory complaint, and the serum 
of bloo^ ill a case not - at all inflammatory, were 
nearly the same respecting coagulation, and the 
quantity of matter not coagulable by heat. 

The serum of a man fifty-six years of age, who had 
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met 'with a slight accident, and was of a healthy con- 
stitution, coagulated by heat, almost wholly into a 
pretty firm coagulum, separating only a small portion 
of that fluid which is not coagulable by such means. 

The serum of the blood of a man seventy-two years 
of age, of a healthy constitution, hardly coagulated 
by heat, became only a little thicker, and formed a 
small coagulum, adhering to the bottom of the vessel. 
With spirits, it formed but a very small quantity of 
coagulable matter. 

On p^ting about three-fourths of water to the 
blood of the person aged fifty-tix, and heating it as 
above, it coagulated much in the same way with the 
serum of seventy- two. 

The serum of a boy fifteen years of age, coagulated 
wholly ; there was hardly any of the fluid part that 
could be squeezed out ; at the same time 1 coagulated 
the serum of a man sixty-three years of age, in which 
there was but a small 'quantity of the fluid part. 

Conceiving that the whey of milk, made with 
rennet, was the serum of the blood, I made experi- 
ments on it, analogous to the above. I heated some 
of the whey, and found it formed a coagulable matter, 
which floated in flakes in a fluid, which did not coa- 
gulate by this means. 

As this less coagulable fluid is a substance hitherto 
not taken notice of, and makes perhaps as interest- 
ing a part as any of the whole mass of blood, it will 
be necessary to be more descriptive in giving an ac- 
count of it than of the other parts. As urine does 
not coagulate by heat ; but I had found that it coa- 
gulated with the extract of Goulard * ; and as I also 

# 

* What led me to the above knowledge, was, mixing this extract 
of Goulard with solutions of gum arabic in water, for injections ; when 
I found that the whole always became a solid mass ; while injections 
with sachrum saturni, had not that effect. I then tried it upon many 
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knew that this extract coagulated the whole mass of 
the serum, I conceived that the fluid in question might 
he similar to urine, and that the coagulation of the 
serum might be owing to the coagulation of this part ; 
I therefore put the fluid to this test, and found that 
it was coagulated by the extract, which led to a series 
of ‘experiments. 

As several fluids, apparently different from each 
other, appear to be thrown out from the blood on 
many occasions, I wished to see how far they con- 
sisted of the common Sierum, viz. of a pretty equal 
quantity of matter coagulable by heat, or princip^y 
of that coagulable by GSulard’s extract ; I therefore 
collected the several kinds, not only those which may 
be called natural, but also those proceeding from 
disease, which apjjear more like serum than the 
others. Of the natural, I took the aqueous humour 
of the eye, and flrst heated it in a spoon, to see what 
quantity of coagulable matter'by heat was in it, and 
1 found it became gently wheyish ; therefore it had 
a small portion of matter coagulable by heat ; but, 
upon adding the extract to it, it coagulated imme- 
diately. The same exactly happened with the water 
in the ventricles of the brain ; and also with the tears. 

Water was taken from the leg of a dropsical boy, 
who was extremely reduced by a compound fracture 
of the opposite thigh-bone ; which water was much 
clearer than any serum. Upon heating it in a spoon, 
over a candle, it became a little wheyish, and had a 
few flakes of coagulum floating in it. 

The water from the abdomen of a lady, which 
was a little wheyish, coagulated before it gave out 

Other vegetable juices, and found it coagulated every one of them. 
In some of these experiments, I put some of the compounds into a 
vessel where there was some urine, and I found that when the extract 
had been in too large a quantity, that the urine was also coagulated. 
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its air ; but the coagulum was not one-half of its 
quantity. 

In another case of ascites, the water coagulated 
wholly, although not to a firm coagulum. 

Water drawn from the abdomen of a gentleman, 
which was pretty clear, when held over a lamp to 
coagulate, became at first wheyish. 

The liquor amnii has but very little coagulablc 
matter in it. 

In coagulating all the above kinds of serum by 
heat, and taking the incoagulable parts, and putting 
extract of Goulard to them, they coagulated imme- 
diately. * 

Whether this fluid is of the same specific gravity 
with the other, I do not know ; for though when 
part of it is coagulated by the extract of lead it 
is the heaviest ; yet as it is united with the lead, 
it may acquire its additional weight from this 
union. 

The use of the serum is probably to keep sus- 
pended, and undissolved, the red globules ; for we 
find it in largest quantity when these globules are 
most abundant. It is also intended to suspend, and 
dissolve any foreign substances in the blood, whether 
they are of use to the body, or otherwise, acting 
upon them as a common solvent. 

Thus we see in a jaundiced person, the serum is 
yellower than common. When a person has taken 
rhubarb, the same thing happens. It is probably 
the solvent of all our secretions. 

I conceive it to be unnecessary to say how much 
water enters into the composition of the blood. In 
order to constitute a perfect body or compound, it is 
necessary that all its parts should be in due propor- 
tion ; but as the blood in many animals is made up 
of four distinct parts, viz. the coagulating lymph ; 
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serum, which we find is composed of two parts; 
and the red globules ; eaeh must have its due quan- 
tity of water when in a perfect state ; and I think 
it is probable that the lymph, and red part, cannot 
have more water than a certain quantity, but that 
the serum may be diluted with any proportion of it ; 
yet as serum, it can have a certain proportion only ; 
and indeed this was in some degree proved by the 
experiment of mixing some water with serum, and 
then coagulating the whole with heat: the water 
separated and did not make part of the coagulum. 

Some of the juices of a living animal, whether cir- 
culating or out of circulation, as those which lubri- 
cate surfaces, are in a volatile state while the animal 
is alive ; for when the scarfskin is taken off, the part 
soon dries ; and if the skin is removed from a new- 
killed animal, it immediately dries ; or if a cavity is 
opened, the surface of the cavity dries quickly ; this 
shews that some part of the juices must have eva- 
porated from the surface : but let the animal cool, 
before it is skinned, or the cavity is opened, and 
then give it the same degree of heat that it had when 
alive, you will find, on taking off the skin, no imme- 
diate sensible evaporation ; but the parts so exposed 
wall remain moist. This volatility I conceive, there- 
fore, to be connected with life, and not with the cir- 
culation ; for that is stopped in both cases before the 
experiment. Whether it is this volatile part that 
gives the smell that most recent-killed animals have 
upon being skinned, or opened, I do not know ; but 
it may be observed that it follows the same rules ; 
for if the animal is allowed to cool, it loses this 
smell, although warmed to the same degree of heat 
as when alive. 

The serum of the blood is sometimes wheyish, 
and then upon settling, it often throws up a white 
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scum like cream : this wa^ most probably first ob- 
served in the human blood ; but it is not peculiar 
to it ; although these appearances pretty often hap- 
pen, yet few instances fall under the observation of 
one man in the common course of bleeding. When 
they have occurred to myself, I have made inquiry 
after the state of health of the patient, as well as 
examined the nature of this change; and whether 
there was any variety in it. So far as I have been 
able to observe, it can hardly be said to have any 
leading cause ; having found it, however, more fre- 
quently in the blood of breeding women, I conceived 
it might have some connection with that state ; but 
I have seen it in others, and sometimes in men : yet 
it is possible that the state of pregnancy may adapt 
the constitution for forming such appearances, as 
well as for producing other symptoms in the blood 
like those of inflammation ; for we often find the 
same effect, or disease, arising from various causes, 
which have no immediate connection with each 
other. There have been many opinions formed 
about the nature and cause of this appearance of the 
serum. 

It has been supposed to be occasioned by chyle 
not yet assimilated ; but it does not occur frequently 
enough to be attributed to this fluid. Mr. Ilewson 
supposed it to be absorbed fat, or oil ; which cer- 
tainly is not the case ; for it is not the same in all 
cases. 

The globides forming this wheyish appearance 
are not of the same specific gravity in every case ; 
for though they always, I believe, swim on the 
serum, and often on water, yet they sometimes sink 
in water. The white cream that swims on the top 
of the serum, I believe to be formed after the serum 
is separated from the mass ; for, if it existed as such, 

15 
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prior to this. It would be retained ip tlie coagulum, 
as the red globules are, which is not the fact ; and 
therefore it does not exist in the blood while circu* 
lating. 

J bled a little woman, who seemed half an idiot, 
and was big with child ; this happened in the after- 
noon, about three or four hours after her having eat 
some veal-cutlets : the day following I went to see 
the blood, and found the serum of a milky white, 
with a white pellicle swimming at the top like 
cream. 

I bled a lady in the arm, who was six months 
gone with child. It was about two o’clock in the 
afternoon : she had only eaten a dry toast, and drank 
a cup of chocolate for breakfast, about ten o’clock, 
which was four hours before she was bled. On see- 
ing the blood the next day, I found it inflamed 
rather more than is common in women who are preg- 
nant ; and I also found a thin white scum on the top 
of the serum ; this scum I examined in the micro- 
scope, and found it to be globular : I diluted it with 
water, and found the globules did not dissolve, as 
the red globules do. I put some of them in water, 
and found that they rose to the top, but not so fast 
as in the serum. 

About six days after, I bled the same lady again, 
after she had eaten the same kind of breakfast, and 
about the same interval of time from it. The blood 
wa^ still sizy, but the serum had no white appearance 
at the top. 

I examined the wheyish serum taken from the 
blood of a man at St. George’s Hospital, who had 
received h severe blow on the head, which had 
stunned him, but had produced no bad symptoms- 
In this serum, when viewed in the microscope, I 
could not observe any thing like globules, or flakes. 
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althoi!^h the magnifier was a deep one. The red 
globules when mixed with it were the same as in com- 
mon serum. It dried uniformly like size. 

Blood was taken away from the arm, being of no 
particular quality, except in having a wheyish serum, 
and was allowed to stand quiet in order to see the 
spontaneous changes of this serum. The white part 
came to the top like cream, being therefore lighter 
than the serum, and was .very white when collected. 
When viewed in a microscope, it was plainly globu- 
lar, but the globules were smaller than those of red 
blood. They did not seem to be dissolved, when 
mixed with water, as red globules are. 

Thomas Skelton, a publican, forty-seven years of 
age, being rather lusty, subject to frequent colds, 
attended with coughs, hoarseness, and a discharge 
of matter from the lungs or throat, but otherwise 
enjoying a good state of health, was attacked with a 
violent cold, together with a difficulty of breathing, 
and applied to Mr. Wilson, apothecary, who took 
twelve ounces of blood from his arm, which relieved 
him greatly. He had taken some bread and butter, 
with some tea, without milk, about four hours before 
he was bled. The blood coagulated firmly, and the 
serum which separated was of a wnite colour, with 
a yellowish tinge, appearing like the colour of cream ; 
upon the top of this floated a whiter scum, like 
another cream. 

On viewing this ci’eam in a microscv^pe, it ha3 a 
flaky appearance. It did not coagulate sooner than 
common serum. 

In spirits of wine, a white mixture was produced, 
which, on standing, fell to the bottom of the glass ; 
this most probably arose from the serum, with which 
it was mixed, coagulating. 

The globules of the white scrum difler from the 
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red globules in colour ; specific gravity, size, and in 
not dissolving in water. 

To see how far this is chyle, it would be proper to 
try the chyle in the same way in serum, &c. 

After dipping a bit of blotting paper into the 
cream, and absorbing all of it, and also dipping a 
piece of the same paper into the serum, and drying 
them, I burnt them both, to see if one burnt, more 
briskly Man the other ; but there appeared to be no 
difference. 

The white part of the white serum sunk in water. 

I V. Of tJie Red Globules. 

The red part of the blood I choose to consider 
last, although it has been more the object of atten- 
tir than the other two, because I believe it to be 
the least importj nt : for it is not an universal ingre- 
dient in the blood of animals, like the coagulating 
lymph, and the serum ; neither is it to be found in 
every part of those animals who have it* in the 
general mass of their blood. 

The blood, as I have already observed, in those 
animals we are most acquainted with, appears to the 
naked eye to be a red mass of fluid, having a part 
which coagulates upon being extravasated. The 
red part, however, may be washed out of this co- 
agulum, so as to leave it white ; and this shews that 
the blood is not wholly red, but only has a red matter 
difiused through its other component parts. 

* The blood of the insect-tribe of every kind is free from any red 
parts, as is probably that of most animals below them ; yet it has 
been asserted, and supposed, that their blood contains globules, al- 
though not red, I have examined the blood of the silk-worm, lobster, 
&c. and with considerable magnifying powers ; but never could dis- 
cover any thing, but an uniform transparent mass. 

£ 
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Any further information we receive concerning 
the red part of the blood, is by means of magnifying 
glasses, which appear to give a good deal of infor- 
mation. 

They shew us, that the red part is composed of 
bodies of a globular form, swimming in the lymph, 
and serum of the blood : this circumstance, of the 
red part having form, probably led anatomists to 
pay more attention to it than it deserves ; as if they 
could thence explain any essential principle in the 
blood, or animal economy. 

This knowledge is of late date ; for such examin- 
ations of minute bodies could only have taken place 
since the invention and application of magnifying 
glasses. 

Malpighi was probably the first who employed 
the microscope for this purpose, and he, in 1668, 
wrote a description of the appearance of the globules 
in the blood-vessels of the omentum, which he mis- 
took, however, for globules of fat. Microscopical 
observations were pursued with great ardour by 
Antonius Van Leeuwcnhoeck, who saw the red 
globules, August the 15th, 1673 *. These early ob- 
servers probably imagined more than they saw. 

When an old opinion is partly exploded, and a 
new one brought forward, it becomes only necessary 
to see how far the new one is just ; because, if it be 
not proved, we must revert to the old opinion again, 
or to some other. 

Mr. Hewson has been at great pains to examine 
the blood in the microscope, and has given us figures 
of the different shapes of those globules ; but there 
is reason to think he may have been deceived in the 
manner I have just mentioned. 


* Haller’s Physiology, vol. ii. lib. 5 . Sangui, sect, xi. page 51. 
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The red globules are always n'early of the same 
size in the .same animal, and when in the serum do 
not run into one another as oil does when divided 
into small globules in water. This form, therefore, 
does not arise simply from their not uniting with the 
serum, but they have really a determined shape and 
size. This is similar to what is observed of the 
globules in milk ; for milk being oily, its globules 
are not soluble in water ; neither do they consist of 
such pure oil as to run into each other ; nor will 
they dissolve in oil. I suspect, therefore, that they 
are regular bodies, so that two of them could not 
unite and form one *. 

What this property in the red part is, I do not 
know, for it has something like the nature of a solid 
body, yet the particles seem not to have the proper- 
ties of a solid ; for to the touch they yield no feeling 
of solidity ; when circulating in the vessels they may 
be seen to assume eliptical forms, adapting them- 
selves to the size of the vessels ; they must, there- 
fore, be a fluid, with«an attraction to themselves 
while in the serum, which forms them into round 
globules, yet without the power of uniting with one 
another, which may arise from their central attrac- 
tion extending no farther than their own circumfer- 
ence : if they are found, however, of an oval figure 
in some animals, as authors have described, that 
circumstance would rather oppose the idea of their 
being a fluid, having a central attraction ; but this 
is probably an optical deception. Whatever their 
shape is, I should suppose it to be always the same, 
in the same animals, and indeed in all animals, as 
it must depend upon a fixed principle in the globule 
itself. 


* Milk appears to bo oil united with a proportion of intu us. 
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Hence, the les^ credit is to be given to those who 
have described the globules as being of an oval 
figure in some animals ; for they have also described 
them as being of different and strange shapes, even 
in the same animal*. 

^ I am led to believe that we may be deceived by the appearances 
viewed through a magnifying glass; for although objects, large 
enough to be seen by the naked eye, are the same when viewed 
through a magnifying glass which can only magnify in a small de- 
gree ; yet as the naked eye, when viewing an object rather too small 
for it, is not to be trusted, it is much less to be depended upon, when 
viewing an object infinitely smaller, brought to the same magnitude 
by a glass. In such a situation, respecting our eye, all the relative 
objects, by which the eye, from habit, judges with more nicety of 
tiie object itself, are cut off ; the eye has likewise a power of varying 
its forms, adapting it to the different distances of the parts of an 
object within its compass, making the object always a whole ; but a 
magnifying glass has no such power: for instance, in viewing a 
spherical body, a magnifying glass must be made to vary its position, 
and bring in succession the different parts of the hemisphere into so 
many focal points ; every part separate not having the same relative 
effect on our organ of vision as when they are all seen at the same 
time ; and the eye, under such circmnstances, being unable to vary 
itself sufficiently to alter the focal distance of the glass, is the reason 
why rounded bodies appear of different shapes, giving the shape 
only of the part that is within the focus of the glass, placed upon an 
undefined plane ; and if it should have more focal points than one, 
.then there is an increase of parts ; and this will vary according to the 
opacity or transparency of the body. It may also be remarked, that 
from habit our minds are informed by the necessary actions of our 
body ; therefore the eye taking on the necessary actions (as it were 
instinctively) adapting itself at once to the circumstances of the 
object, gives an intelligence to the mind, independent of the real im- 
pression of the object, so that both the impression and the conse- 
quent action give information ; but this cannot be effected by glasses, 
for the different focal distances of the hemisphere do not accord with 
those to which we vary our eyes in adapting them to thrf distances of 
the different parts of a rounded body ; we are, therefore, left to the 
impression alone, which is new, and consequently imperfect, the cen- 
tre being too near for*the circumference to be seen at one distance, 
and the circumference, when seen, bringing the centre within the 
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The globules of the blood are ‘endowed with 
number of properties. They are the only part of 
the blood which has form or colour ; two properties 
which are ready to catch the eye, and render the 
mass more visible. ' In the living body, by making 
it an object of sight, they give some idea of the mo- 
tion of the blood in the smaller vessels where it is 

focus, so as to obscure it : for an eye with a given focus which can 
vary it in a certain degree when viewing objects alone, yet when 
looking through a magnifying glass of any power, must now vary the 
•'^distance of the object, according to the magnifying power in the 
glass, the eye not being able to vary the focal distance of both ; and 
tliis, probably, in an inverse degree, to the magnifying power of the 
glass. This may be observed to take place in very short-siglited 
people, for in them the eye has the least variation respecting dis- 
tance. A rounded body may be just of such a size as shall have 
eitlicr of its parts out of the focal distance of the eye, and must be 
moved to and fro, alternately, before the centre and circumference 
can be seen ; and, indeed, it is only having a spherical body, of a 
size proportional to the length ol focus, to produce the same effect ia 
every eye. 

The appearances in a transparent body, when viewed through a 
magnifying glass, are still more fallacious than of an opaque one ; 
for ail opaque body gives only the reflected light, which, however, will 
vary according as the rays come on the object. Ihe moon, an 
opaque body, gives us various shapes, and therefore shews only the 
light and shade arising from the irregularity of the surface i but a 
semi-transparent body, like a red globule, gives both the reflection 
of the light from the surface, and also the refraction of other rays of 
lights, which vary according to the direction of the light thrown upon 
the object respecting our eye. 

In some transparent bodies we have still a greater variety, for we 
have both the reflex and refracted light, and these varying accord- 
ing to the distance of the object from the eye, or the distance of the 
light. 

If the transparent body is not perfectly round, or is by any cir- 
cumstance broken in the uniformity of structure on which transpa- 
rency depends, which, I conceive, happens to the red globules when 
diluted in the serum, then the ditt’erent reflections and refractions 
will give to the eye the impression of so many shapes. 
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much divided; Being there viewed with '"micro- 
scopes, the red globules are seen moving with differ- 
ent velocities in different parts, and taking retro- 
grade, or lateral motions, according as mechanical 
obstructions, or those arising from contractions in 
the vessels, may happen to retard or change their 
motion. 

They are heavier than the coagulating lymph, 
and of course heavier than the serum, which is 
known by their falling to the bottom of the cup 
when blood is taken out of a blood-vessel. This 
allows the coagulating lymph to be seen more or less 
at the top, and produces on the surface various 
hues, according as the red globules subside : when 
they subside much, the buff is then of a yellowish 
colour ; when the buff is thin at the top, then we 
have the red globules shining through it, of various 
colours, such as blue, purple *, &c. according to the 
reflection or refraction, which is according to the 
depths. 

In healthy blood, however, the coagulum is com- 
monly formed before the red part has time to sub- 
side; but we may always observe, that the lower 
part of the mass contains more red globules than 
the top, and will sink more quickly in water. The 
red globules do not retain their globular form in 
every fluid, but are dissolved and diffused through 
the whole, and this probably happens sooner in 
water than in any other fluii though the red glo- 
bules are not soluble in the serum of the blood, yet 
.it is not the only fluid in which they are insoluble ; 
the urine does not dissolve them ; but uri,pe might 
be supposed to be principally serum. Water itself, 
however, ceases to dissolve them when saturated 


* The blood in the veins, when near the skin, gives llie same hues. 
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with many of the neutral salts, or with some of the 
acids. The red globules are not soluble in water 
mixed with common sea-salt, sal ammoniac. Epsom- 
salt, nitre, Glauber-salt, soluble tartar, Lymington- 
tartar ; nor in the fixed vegetable alkalies, when 
saturated with fixed air. As they do not dissolve in 
the serum or urine, it might be imagined to arise 
from the neutral salts which they contain ; but I 
should believe that neither of these fluids have a 
quantity sufficient for that purpose. 

The vitriolic acid does not dissolve the red glo- 
bules when diluted so low as to have less pungency 
of taste than common vinegar. 

The red globules are soluble in commo'h vinegar, 
but take a longer time to dissolve than in water; 
and they also dissolve much sooner when the vinegar 
is diluted with water. 

In muriatic acid, diluted so as to be more pungent 
to the tongue, and three times stronger than the 
vinegar, the red globules arc not dissolved, but lose 
their red colour : by adding more water to the red 
globules they dissolve ; lemon juice dissolves the 
red globules : all this, however, throws but little 
light on this part of the blood. 

When the globules are put into water they dis- 
solve, which destroys their globular form : it is there- 
fore the serum, and probably the coagulating lymph 
also, when circulating, which confines them to this 
form; but when the serum is diluted with water, 
they dissolve in it ; and this appears to take place 
at once ; as quick as water unites with water. I 
could not observe that it was like the solution of a 
solid body, as a salt for instance : a drop of blood 
requires about two drops of water added to it to dis- 
solve its globules : if urine also be diluted with wa- 
ter, the globules dissolve in it. However, after stand- 
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i«g some days« tlie globules djtssolve both in seruiil 
and urine ; but I think later in the last. ‘ When the 
globules are not dissolved in any fluid, the whole 
looks muddy, not transparent ; but when dissolved 
in water the whole is a fine clear rdd. What are the 
properties of the serum, and those other substances 
that preserve the red part of the blood in a regular 
form, I do not know. 

The red globules, when dried in the serum, and 
moistened in the same, do not a^ain resume their 
regular form ; nor do they dissolve in it, as they do 
in water, but form rather a sort of flakes. As the 
serum and solutions of many kinds of salts do not 
dissolve t|ie red globules, I conceived that it might 
be possible for them to resume their globular figure 
(after having been dissolved in water) by adding 
such a quantity of serum as to make the proportion 
of water very little ; but I could not produce this 
effect, although the menstruum was such as not to 
dissolve fresh globules. 

The red globules not dissolving in the serum, nor 
in . the coagulating lymph, become separable from 
those parts, when circulating, and therefore may be 
prevented from going where the coagulating lymph 
passes in a natural state ; which they certainly do 
not * : and which also is the reason why they are so 
perfectly retained in the coagulum when extrava- 
sated. The globules, besides being heavier than the 
serum, or the coagulating lymph, appear to have 
more substance, for they do not lose so much upon 
drying ; and when dried with serum, they give a 
kind of roughness to the surface, which serum has 
not by itself. They appear not to be a natural part 


* This will be more fully explained, when on the colour of parts 
from the blood. 
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or composed in it, and not with it ; for they seem to 
be formed later in life than either of the other two ; 
thus we see, while the chick is in the egg, the heart 
beating, and it then contains a transparent fluid be- 
fore any red globules are formed, which we may sup- 
pose to be the serum, and the lymph. The globules 
do not appear to be formed in those parts of the 
blood already produced, but rather to rise up in the 
surrounding parts *. It would also seem to be 
formed with more difiiculty than either of the other 
two parts. When an animal has lost a considerable 
quantity of its blood, the other parts seem to be 
sooner made up than the red globules ; the animal 
looks long pale : but this is only conjecture, for we 
have no method of knowing the quantity of the 
other parts. 

From the above account it appears, that whatever 
may be their utility in the machine, the red globules 
certainly are not of such universal use as the coagu- 
lating lymph, since they are not to be found in all 
animals, nor so early in those that have them, nor 
are they pushed into the extreme arteries, where we 
must suppose the coagulating lymph reaches ; nei- 
ther do they appear to be so readily formed. This 
being the case, we must conclude them not to be the 
important part of the blood, in .contributing to 
growth, repair, &c. Their use would seem to be 
connected with strength ; for the stronger the ani- 
mal the more it has of the red globules ; and the 
strength acquired by exercise increases their pro- 
portion; not only in the whole body, but, as we 

* Thus, on some of the first appearances of the chick we find a 
zone surrounding it, composed of dots, which contain red globules, 
but not in vessels, and which zone becomes vascular afterwards. 
Vide plate i. 
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shair^iidy occasions them to be carried into parts 
where in either a quiet or debilitated state of the 
animal they were not allowed to go ; the use, there- 
fore, of a part, and the quantity of red globules pass- 
ing through it, are probably pretty well proportioned 
to each other. This effect is so well known to feed- 
ers of young animals, for the table of the epicure, 
that bleeding, to lessen the quantity, is immediately 
practised ; as also debarring the creature from ex- 
ercise, in order to prevent their increasing, and be- 
ing carried so far from the heart, as they otherwise 
would be. 

These three substances are of different specific 
gravities : the serum or fluid part is the lightest ; 
the solid part or lymph is the next in order ; and 
the red globules are the heaviest. This is seen in 
such blood as separates readily into its constituent 
parts. The serum swims upon the top, and the red 
globules fall to the bottom, while the lymph would 
be suspended between the two, if the red part were 
not retained in the lymph, from its coagulation ; but 
this constant effect is no absolute proof of the dif- 
ference in the specific gravities of the serum, and 
coagulating lymph ; for we still do not know but that 
the red globules, which are evidently the heaviest, 
make the coagulating lymph to sink in the serum. 
To ascertain this circumstance, I made the following 
experiment : I took some blood, which separated 
easily into its constituent parts ; I then suspended 
in a portion of serum a piece of coagulating lymph, 
which was free from red globules, and it sunk to the 
bottom, but not very quickly ; this proves that the 
lymph, when coagulated, is somewhat heavier than 
the serum. 

I then took as much of the bottom of the coagu- 
lum, containing the red globules, and put it into the 
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serum along with the lymphs to see which of them 
sunk the fastest, and found that the piece with the 
red globules sunk much more quickly than the other ; 
1 should think three times as fast. The serum itself 
is much heavier than common < water; for when the 
parts before mentioned were put into common water, 
in the same manner as into the serum, they both 
sunk much faster, and there was not that dispropor> 
tiou between the times of their falling, as in the se~ 
rum. But if the^blood has a strong disposition to 
coagulate, and is*tiot in large quantity, it will coagu- 
late soon, and involve the red globules ; yet there 
will then be fewest at top, and they will be more 
and more crowded towards the bottom ; though 
there would appear in such blood to be no coagulat- 
ing lymph at top free from the red globules, yet in 
most of it a thin pellicle may be found, which can 
be pulled off. 

I have already observed that the whole mass of 
blood, taken together in a great variety of classes 
of animals, appears of a red colour ; and 1 shall now 
further remark, that it is of a much deeper colour in 
some classes of animals than in others, which I be- 
lieve arises from a greater number of red globules 
being containetd in a given quantity of lymph and 
serum. This, I think, evidently appears to be the 
case when we examine a portion of the blood itself, 
belonging to different classes of animals. In the 
class called quadruped, I believe it has the deepest 
body of colour ; I am not, however, certain that it 
is not nearly as deep in some birds ; and even in the 
same class of animals it appears to have a much 
greater body of colour in some species than in others. 
Thus it appears to be deeper* in the hare than the 
rabbit. 

It is the red part itself which makes the difference 
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in’ 4epth Gf colour in different parts of the same 
animal; and the common mode of judging is by the 
colour of the parts in different classes of animals that 
have red blood; on these we generally f(nrm our 
opinion, for though . fin some animals, which have 
white muscles, the liver, kidney, and heart, may be 
nearly as red as in others whose muscles are univer- 
sally as red; yet, as the muscles are white, there 
must be a deficiency imthe red globules on the whole ; 
for if these parts which are red in animals, having 
white muscles, as the heart, liver, filfe. have no more 
than their due proportion with other animals that 
are universally red, there must be in such animals a 
deficiency of red globules on the whole. This idea 
may be gradually carried on, from the animal which 
has fewest red muscles, to those whose muscles are 
universally red, and of a high colour ; even in the 
same species the colour of all the muscles is not 
equally high. What are called different tempera- 
ments have their muscles redder, or paler ; the 
daiher the colour of the skin, hair, &c. of any one 
species, I believe the blood is in proportion redder. 
When a part, of whatever kind, is red, it takes place 
in consequence of its vessels being large enough to 
carry red blood; and therefore when we find a 
muscle red, we know it arises from the same cause. 
When a part, on the contrary, is white, as a tendon, 
it is because its vessels are small, and have little or 
none of the red blood passing along them ; although 
it may probably be as vascular as the muscle to which 
it belongs * ; and those animals that have no red 

* Conceiving that the amnion of a calf might have but fewr vessels, 
I injected a piece of it with quicksilver, first drying its edges all 
round, on the edge of a dish, while the middle of it lay in the dish in 
water, but the whole became one mass of vessels. The intention of 
this experiment was to see, if possible, the communication between 
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blood, li^ve white flesh snivcrsally , and this, prOi> 
bahly, no less .vascular than the flesh which receives 
red; blood. 

The blood in the same animals is not equally deep 
coloured in every part ; that i|||ttvery part of the body 
has not its blood equally loaded with red globules ; 
or, at least, it is not equally red, even in parts of the 
same construction and use, such as muscles ; this arises 
from the red globules not being carried into those 
parta in equal proportion ; these are the white parts 
of animals; suell muscles, in animals used for Jood, 
are . called white meat. In animals, which have these 
muscles, there is commonly not so much red blood, 
as in others where these parts are more universally 
red ; and perhaps the red part of the blood is not 
pushed so fhr in them as in those which have it in 
a larger proportion : there are some animals, how> 
ever, which have a larger quantity of red globules 
in the blood, yet have some of their muscles of a 
lighter colour than others : even in the human sub- 
ject, all the muscles are not equally red ; the muscular 
part of the intestines, for instance, is not equal in 
redness to the heart, and many other muscles. To 
what is this owing ? Does it arise from mechanical 
causes ? Do the vessels become suddenly so small 
beyond a certain limit as not to allow the red blood 
to pass ? or are the other parts of the blood less 
tenacious ? Is the red part in such not allowed to go 
so far ? or is it a separating principle in the vessels 


the. arteries and the veins; but the mass of vessels prevented every 
view of this kind. 

♦ The redness of the blood is of great use towards the knowledge of 
diseases ; many inflammations are known by it, when on the skin, 
and even the tind of inflammation"^ is distinguished by the kind of 
redness: also putrid diseases are distinguished when the blood is ex- 
travasated. The quantity in the face is a sign of health or disease. 
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themselves ? Maixy circumstances in life either in-r 
crease the quantity of the red globules, or make them 
more universal in the muscles of the same animal : 
thus exercise increases the quantity of the red 
globules, and the re(^||plour of muscles, while there 
is the same quantity on the whole, or perhaps we 
should rather say, that indolence decreases the 
quantity ; this is particularly remarkable in woman ; 
and probably the whiteness of the muscles of young 
animals may arise from the same cause ; I suspect, 
however, somethiijg more ; I conceive it arises from 
the principle of life, influenced by accidental or me- 
chanical causes ; for the muscles of young animals 
are increasing in colour till they arrive at the age of 
maturity, and not afterwards, although they continue 
to use exercise. Diseases lessen the quantity of the 
red globules, and often render their distribution un- 
equal. 

From the above account we may reason upon 
the whole, that the animals which are reddest, or 
have the greatest number of red parts, have their 
blood furnished with the greatest proportion of red 
globules. 

One would naturally suppose, that the red glo- 
bules were of the same colour every where in the 
same animal ; this last is perhaps the case, but now 
we find that these globules are of different hues in 
the different systems of vessels in the same animal. 
In the more perfect animals, where there are two 
systems of vessels, carrying the blood, viz. arteries 
and veins, the blood is not of the same species of red 
in both of them in the same animal ; one red is the 
scarlet, which takes place in the arteries of the body, 
the other is the modena, which takes place in the 
veins ; and as every part of the body possesses such 
systems of vessels, the parts which are visited by red 

15 
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blood must have a mature of both. As there are 
two circulations in every animal above the insect, 
one in the lungs in those that breath , .air, or in the 
gills in fish who breath water, and the other the ge- 
neral circulation to the body^n both, we find the 
two colours of the globules not corresponding to 
the same system of vessels in each. The scarlet is 
the venal blood in the lungs, and afterwards becomes 
the arterial in the body, where it is commonly seen ; 
and hence it is called the arterial blood ; the modena 
is the venal blood of the body, anj| is the blood also 
of the pulmonary artery ; but, as it is commonly seen 
in the veins only o^ the body, it is called the venal 
blood ; the scarlet colour, therefore, is acquired in 
the lungs, and the modena in the body. There are 
so many proofs of this, that it hardly requires any 
illustration; yet, many circumstances and experi- 
ments may be brought in direct proof of it. I bled 
a man in the temporal artery, and in the vein of 
the arm at the same time, each into a phial. The 
blood of the artery was of a florid red, and the 
venal was dark. The arterial kept its colour, and 
did not separate its serum; but this was singular, 
for in others it does separate its serum and coagu- 
lum ; the venal separated into its constituent parts 
as usual. 

Although this, however, is a general rule, yet 
there are many exceptions ; for we find in many 
cases the scarlet colour of the blood in the arte- 
ries not changed in the veins, and under some cir- 
cumstances the modena taking place in the arte- 
ries, as well as where blood is extravasated in the 
body. • 

It becomes a question, how the change is produced 
in each ? 

More attention has been paid to the mode in which 
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it gets the scarlet colour^ than the modena^ (though 
both probably are of equal importance) because it 
was believed that life, in some degree, depended on 
this colour. Many substances change the colour of 
the blood from the modena to the scarlet : respirable 
air has this effect, and many of the neutral salts, 
more especially nitre, which occasions the florid 
colour in meat that has been salted, also with^sea- 
salt. But, as the air produces this effect in the 
living Jt)ody, and as we find that without air the 
animal dies, stress has been laid on' ^is change 
of colour; whereas, it should o|ily be considered as 
a sign that the blood has been in contact with the 
air, but not that it must be fit for the purpose of 
circulation. This effect takes place','readily under 
many circumstances ; it takes place out of the circu- 
lation as readily as when in it ; as readily when blood 
is coagulated as before : it takes place in blood 
whose coagulating principle has been destroyed, as 
by lightning, sudden death, &c. it does not, there- 
fore, depend upon life. It is the cause only of this 
change in the colour by respirable air, which be- 
comes an object of consideration ; for if we suppose 
the change'of colour in the red globules to be all 
that respiration is to perform, we shall make the 
red globules tho) most essential part of the'blood, 
whereas they are the least so. Most probably, the 
effect of air upon the blood is greatest on the coagu- 
lating lymph ; and this conjecture is rendered more 
likely, when we consider, that in animals which have 
no red globules of any kind, respi^ion is as essen- 
tial to their existence as in any other ; and we find, 
that the blood may lose this effect, and yet retain 
its salutary effects in the constitution. Thus in the 
tying up a large artery, when the parts beyond must 
be supplied with blood that, shall have lost its florid 
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colour ; and in the chick in the -egg, the blood in 
the arterial system is dark, while in the veins of the 
temporary lungs it is florid. We ate led by daily 
experience tp observe, that the dark blood taken 
from a vein becomes red on that surface which is 
exposed to the common atmosphere ; and that if it 
be shaken in a phial with air, the whole becomes 
red *. If blood also be allowed to stand exposed to 
the air, and coagulate, its upper surface will become 
of the scarlet red, while the bottom remains dark, 
or even of a darker colour than common venal blood, 
because it contains a greater quantity of red globules. 
If the coagulated blood be inverted, and the bottom 
exposed to the air, this part will also assume the 
scarlet red, and become even redder than that ex- 
posed before, because it contains a greater number 
of red globules, which undergo this change. The 
red colour will even penetrate to some .depth, which 
shews that the effect can be produced through a 
thick substance. We often find the vessels of the 
lungs full of blood, and the whole substance of the 
lungs of a dark colour ; but, if we inflate the lungs, 
the cells will become of a florid red, the small ves- 
sels on those cells, both arteries and veins, having 
the colour of their blood changed by the air in the 
cells affecting it through their cdkts : we find the 
same thing on the surface of flesh, or muscles, liver, 
&c. We may observe in the gills of fish, that they 
retain their florid colour as long as the fis^» is fresh, 
from being exposed to the air, for they naturally 
have the air applie'd externally in the act of breath- 
ing. It is from these facts we reason, respecting 
the scarlet colour which the blood acquires in the 

* This does not arise from motion ; for fill the phial with blood 
without air, and put into it glass beads, and shake them, so as to give 
it motion, the colour will not be^ altered. 

F 
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lungs, liut loses in the body, and therefore is fouiiii 
of the modena colour in the veins, and of course in 
the right side of the heart, and larger trunHs of 
pulmoniu’y artery. As the blood is florid in the pul- 
monary veins, as far as we can trace them, we rea- 
sonably suppose that it acquires this appearance in 
the small vessels of the lungs, and as the lungs con- 
stantly take in fresh air, we conceive that by expo- 
sure to the air, (perhaps both in arteries and veins) 
it acquired the scarlet colour ; for we shall see that 
the air, or the influence of the air, is capable of pass- 
ing through animal substance. • 

In the living body, when the breathing is imper- 
fect, we can plainly see the change taking place in 
the colour of the blood, in proportion as the breath- 
ing becomes more perfect, of which the following 
experiments are proofs. 

Xhey werj^.made with a view to observe the mo- 
tion of the heart, by producing an artiflcial breath- 
ing, and exhibited a vast variety of satisfactory phe- 
nomena, of which the change in the colour of the 
blood in the lungs was one. 

I invented a|kair of double bellows, each of which 
had two openings, hut their actions were reversed : 
two of the openings were enclosed in one pipe, or 
nozle, and the ofher two were on the sides. The 
lower chamber had its valve placed exactly similar 
to that of the common bellows ; but it had also a 
valve at the nozle, which did not allow any air to 
enter there. The upper half had a valve placed at 
the nozle, which allowed the air to enter, but not to 
escape ; and the opening on the upper side, allowed 
the air to escape, but not to enter ; so that on dilat- 
ing the bellows, the upper side, or chamber, drew 
in the air, by the nozle only, and at the same time, 
the under chamber drew in its air by the side only : 

16 
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on elosingf the bdUows, or expellltfg this air, the air 
drawn in by the nozle passed out at the opening on 
the upper side, and the air that was drawn in by the 
under side, passed out by the nozle. By this means 
I could, by fixing the nozle into the trachea, draw 
the air out of the lungs into the ypper chamber of 
the bellows, and at the same time draw fresh air 
into the lower chamber ; on emptying these cavities 
of their air, the pure air in the lower chamber passed 
into the lungs, and that which had been just taken 
from the lungs into the upper chamber passed into 
the open air alternately. The action of these bel- 
lows, though double, is exactly as simple as breath- 
ing itself ; and they appear to me to be superior to 
any invention made since for the same purpose. I 
fixed the nozle of these bellows into the trachea of a 
dog, and immediately began the artificial breathing ; 
I then removed the sternum and cartilages, and 
opened the pericardium. While I continued the arti- 
ficial breathing, I observed that the blood in the 
pulmonary veins, coming from the lungs, the left 
auricle, the aorta, &c. was florid or dark, just as 1 
threw in air or not, into the lungs. ^ 

I cut off a piece of the lungs, and foun^ that the 
colour of the blood which came froip the woijnd cor- 
responded with the above effects : when I threw air 
into the lungs, so as to render the blood florid in 
the pulmonary veins, two kinds of blood issued from 
the wound ; and when I left off blowing, the whole 
blood which passed out by the wound was of the 
dark colour. If the air is confined in the lungs of a 
quadruped, it soon loses its power over the blood, 
which remains dark, or has the appearance of be- 
coming dark, because dark-coloured blood is thrown 
in, and it undergoes no change ; but if the same ex- 
periment is made on an amphibious animal, it is a 

p 2 
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considerable time' before the whole blood becomes 
dark, because in such animals, the lungs are a reser- 
voir of air, which of course continues its influence 
over the blood the longer. 

This"' experiment I have repeated upon several 
animals, and conjmonly for half an hour at a time, 
which was sufficient to allow me to make my obser- 
vations with coolness and accuracy : in this part of 
the experiment it was curious to see the coronary 
arteries turn darker and darker, becoming like the 
veins which run on each side of them ; and on blow- 
ing again, resume gradually a brighter colour, till 
they become of a florid red. As respiration was ge- 
nerally prevented in the first part of the experiment, 
the blood was found at first wholly of a dark colour, 
and the heart large, and hardly acting ; but on 
throwing into the lungs fresh air, the heart began to 
act, upon which both auricles and ventricles became 
gradually smaller ; then by stopping the respiration, 
they again became larger and larger. 

The diminution of the heart’s motion upon stop- 
ping respiration, does not depend upon the imme- 
diate impression of improper blood on the left auricle 
and ventricle, as a sedative, but upon the sympa- 
thetic connection between the heart and lungs ; one 
action ceasing, the other also ceases ; which sym- 
pathy is established, because, if the heart were to 
continue acting, it would send improper blood into 
the body, by which it can be supported only a little 
while. The right auricle and ventricle also cease 
acting, although not so early, and for* the same rea- 
son; because, on the cessation in the li^ngs, the 
blood cannot receive any benefit in passing through 
them. 

These actions and' cessations of actions are all 
dependant on life, and the connection of one action 
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with another. It is upon the same principle that the 
first effect of recovery is the act of breathing. 

The following cases illustrate this still further : 

I bled a gentleman in the temporal artery, while 
in a fit of apoplexy ; he breathed seemingly with 
great difficulty ; the blood flowed very freely, and 
he continued to bleed longer than we commonly find, 
from the same wound, which made me suspect that 
the artery had lost some of its contracting power. 
The blood was as dark as venal blood ; he became 
somewhat relieved, and his breathing more free ; 
about two hours afterwards we opened the same 
orifice, which still bled freely, but now the blood 
was become florid as usual. ^ 

Mrs. , in Norris-street, Hay market, fell 

into an apoplectic fit, in which she was insensible, 
respecting ideas ; her breathing was very imperfect, 
attended with a rattling in her throat, and a snort ; 
the pulse was very steady, but rather slow. I opened 
the temporal artery, which bled very freely ; but I 
observed that when she breathed freely, the blood 
from the artery became red ; and when her breath- 
ing was difficult, or when she hardly breathed at all, 
the blood became dark, and this alternately several 
times in the course of bleeding ; yet all this made 
but little alteration in the pulse. '* 

In many diseases of the heart, as well as of the 
lungs, we may often observe the same appearance. 
In many diseases of the heart, producing what is 
called angina pectoris, (the symptoms of which arise 
from a vast variety of causes, palpitations being 
commonly one) we shall see that upon any exertion 
the heart acts with great violence, and the breathing 
is very laborious, or rather imperfect, not corres- 
ponding with the violence of the motion of the blood ; 
the face will become of a dark purple colour, tli(> 
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parents will be aearly expMng^ and nothing but 
rest relieves them : of this the following case is a 
strong instance. 

A. B. when a boy, could never use the same exer- 
cise that other boys did ; he could not run up stairs, 
nor ascend a hill without being out of breath, and 
had almost through his whole life, an irregular 
pulse ; more especially when he used more exercise 
than he could well bear. Upon the least increase of 
motion, he had a palpitation at the heart, which was* 
often so strong, as to be heard by those that were 
near to him ; and his becoming soon fatigued, was 
by his acquaintance supposed to be owing to a want 
qf spirit or courage. 

With all this he grew to be a well-formed and 
common-^ized man, but still he retained those de- 
fects, which, indeed, rather increased as he extended 
his views, and with them extended his actions. 
About the age of thirty, he took to violent exercise, 
such as hunting, and often in the chase would be 
seized so ill with palpitations, and almost a total 
suffocation, that he was obliged to stop his horse, 
and be held upon the saddle. At such times he be- 
came black in the face, and continued so as long as 
the fit lasted. It was often several days before he 
perfectly recovered his usual health ; and frequently 
he could not lie down in his bed, but was obliged to 
sit up for breath : all these symptoms gradually in- 
creased upon him, and at times, without any violence 
of exercise or action, he would feel as if dying, and 
used so to express himself : but as the cause of these 
feelings did not appear to his friends, they rather 
treated them slightly. 

At last mere anxiety of mind would bring on 
these feelings, palpitations, and suffocations in some 
degree. 
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in ihe wintor 1780, and 1781) h<i( hunted vtty 
violently, and also caught cold, which together 
brought on the above-mentioned complaints with 
greater violence than ever. ' 

He consulted two gentlemen of the profession : 
the palpitation, the difficulty of breathing, the great 
oppression, with the blackness in the face (j[ sup- 
pose) they thought either arose from spasms, or was 
nervous, for they ordered cordials, such as spirit of 
lavender, wine, &c. 

I was sent for, to give a name to the disease. 
Upon inquiring into all the symptoms, my opinion 
was, that there was something very wrong about the 
construction of the heart, viz. about the source of 
the circulation ; that the blood did not flow at any 
time freely through the lungs, so as to have the 
proper influence of the air, but much less so when 
he was hurried ; that a stagnation of the blood in 
any one part about the heart would produce in 
some degree suflbcation ; and want of due influence 
of the air upon the blood, being the same thing,^ 
which was the cause of the darkness of the face at 
those times : that the means to be practised were 
in some degree contrary to what had been advised, 
namely, rest, gentle bleeding, care to eat moderately, 
keep the body open, and the mind easy ; and as he 
had got the better of former attacks, (although those 
were not so violent) I saw no absolute reason why 
he should not get the better of the present. Eight 
ounces of blood were taken from him that day, which 
relieved him. The symptoms still continuing, though 
not so violently, I saw him once more ; he lost about 
four or live ounces more blood, which also re- 
lieved him, but still he did not get materially better : 
at last, as an addition to the above symptoms, he 
became yellow, his legs began to swell with water. 
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and all ■ his othec complaints gradually increased, 
which made me suspect that a deposit of water was 
begun in the chest. He was now attended by a 
physician ; was blistered on his legs, which threat- 
ened a mortification, and a caustic was applied to 
the pit of his stomach, (I suppose for a pain there) : 
nature was at last worn out, and he died. I solicited 
to open him, and was allowed. 

On opening the b^ly there was found in the abdo- 
men a very small quantity of bloody yellowish serum. 
Every viscus appeared to be sound ; the gall-blad- 
der was pretty full of |)ile, which was thick, but not 
ropy, as if the thinner parts had been strained ofi'; 
the ducts were clear both to and from the gall- 
bladder. 

Upon opening the chest the lungs did not col- 
lapse, being a good deal oedematous, but otherwise 
appearing sound. 

There was a little bloody serum in both sides of 
the chest. These I conceive were the consequences 
of the last attack. 

The heart was very large, and very full of blood. 

Upon opening the right side of the heart, I found 
nothing uncommon, either in the heart or the pul- 
monary artery. 

Upon opening the left side, I found the valves of 
the aorta thicker, and harder than usual, having at 
the same time the appearance of being very much 
shrivelled. This diseased structure of the valves 
accounts for every one of what may be called his 
original symptoms, and was such as to render them 
of very little use ; the blood, therefore, must have 
fallen back into the cavity of the ventricle again at 
every systole of the artery. 

Whether this shrivelled state of the valves of the 
aorta was a natural formation, or a disease, is not 
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easily ascertained ; but if it was ^ disease, it must 
have begun much earlier in life than such diseases 
commonly do, as the symptoms appeared when he 
was young*. From this construction of valve, we 
must see that it required the greatest quiet to allow 
the motions of the blood from the left side of the 
heart to go on sufficiently, and that whatever inter- 
rupted this, produced a stagnation, or an accumula- 
tion of the blood almost in evel^ part of the body ; 
first in "the left ventricle, then the left auricle ; pul- 
monary veins, pulmonary arteries ; right ventricle, 
right auricle, and all the vein^in the body ; however 
a smaller quantity than usual could get to the veins 
of the body through the arteries, so that a kind of 
circulation went on. 

If we consider the effect arising from this con- 
struction of valves, simply on mechanical principles, 
we cannot account for the darkness of the arterial 
blood, which must have passed through the lungs, 
when there was no mechanical obstruction to re- 
spiration ; but since it happens that when the heart 
either ceases to act, or cannot get rid of its blood, 
(which must have been the case in the present in- 
stance) respiration ceases, or is performed so imper- 
fectly as to have nearly the same effect f; the person 
is in reality in a state of suffocation. Suffocation is 
no more than imperfect respiration, which is the 
cause of imperfect blood passing to and from the 
left side of the heart ; and it is therefore immaterial, 
as to consequences, whether a stoppage to respira- 
tion is the first cause, or is an effect, for in either 

• 

* I have seen it at a very early period* 

t In such inspirations I conceive that so little air is taken in as 
hardly to reach the cells of the liings^ so as to be able to iiiilucncc 
tlie blood circulating on those cells. 
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ii ls ibfi cauae of imp^eci blood being * hitro^ 
dttedd into the arterid system. 

It may be difficult to account for <be increased 
aiJBe of the heart, whether it was a mechanical effect^ 
as the blood would be thrown back into it at every 
[^stoie of the aorta and diastole of the heart, or 
Whether it arose from a particular affection of that 
viscus. • The first idea is the more natural ; but it is 
not necessary that Ae cause should be of this kind ; 
for we see every day enlarged hearts, where the 
s5rmptoms have been somewhat similar, and yet no 
visible mechanical ca^se existed ; and indeed it is 
a common effect where there is an impeded circu- 
lation. 

It is easy to be conceived, first, that the circula- 
tion could not, ip the case of this patient, be carried 
on regularly and perfectly : secondly, that a stop- 
page to the blood's motion in either arteries or 
veins, but much more, a retrograde motion in the 
blood in any part, must produce a stagnation, which 
will be more or less extensive, according to the 
quantity of blood passing that way : thirdly, that if 
it was ^ only in a branch of an artery, or vein, the 
stagnation would probably be only partial ; but 
when in an artery, or the veins of the whole body, 
as the aorta, or vena cava, it must then be pretty 
universal ; and as the retrograde motion in the blood 
began in the aprta, we can easily trace its effects. 
We also find in imperfect constructions of the heart, 
fee. where there is a communication between the 
right and left side kept up after birth, that the same 
circumstances and appearances take place ; cases of 
this kind frequently occur, of which the following is 
a strong instance. 

1 was several times consulted about the state of a 
young gentleman's health, and though it could not 
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be said aaatoinically, with predion, what the leHf 
conformation of the heart vras, yet it was imagined 
that the symptoms arose from some imperfection in 
that organ. From his infancy, every consideraMe 
exertion produced a seeming tendency to sufftsca-* 
tion; and as suffocation alwa^^ arises from a want 
of the due effect of air on the%lood, while the cir* 
culation is going on, the whole body musti^hange 
from the scarlet tinge to the modfena or purple ; mid 
in those parts where the blood gives its colour most, 
there will this effect be greatest, which is commonly 
in the face, and particular pa|ts of the face, at the 
finger-ends, &c. While very young, nothing but 
crying brought on those fits; but when he was 
grown so as to take bodily exercise, as running, &c. 
then they became more frequent and more violent ; 
and it is to be observed, that the older he grew, the 
worse he was likely to be; for with years approach- 
ing to maturity, his actions were likely to increase : 
great care, however, was taken to suppress such 
actions <as were found, from experience, to bring On 
the fits. No medical advice could be of the least 
service, further than to inform him what experience 
had already taught, unless to recommend occasion- 
ally, when his friends found that the fits of suffoca- 
tion were more easily excited than usual, that he 
should lose a little blood, so aS to lessen the neces- 
sary action of breathing; putting, ip this way, the 
quantify and motion of the blood more upon a par, 
and at the same time, not to indulge too much his 
appetite ; but all these precautions hardly kept him 
tolerablj welL The heart, in proportion to the dif- 
ficulty, acted with more violence, and one could 
rather have wished the contrary to have taken place. 
As he could hardly use any exercise of his own, mo- 
tion was given him, such as riding slowly on horse- 
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b.a<?k> in carriages, &c. He lived to the age of: be- 
tween thirteen and fourteen ; and though the disorder 
did not destroy him, yet it is most probable that he 
could not have lived long, as he was every day ar- 
riving more and more at an age of action, but not in 
the same proportion acquiring prudence. When he 
died he was openea by Dr. Poultney, who trans- 
mitted an account of the appearance of the parts to 
the College of Physicians of London, which is pub- 
lished in the third volume of their Medical Transac- 
tions : such parts as are immediately connected with 
my subject, I shall transcribe. 

“ Both lobes of the lungs were remarkably small, 
and some parts of them flaccid to such a degree, as 
to suggest an idea of their having been incapable of 
performing their functions *. The liquor pericardii 
was in due quantity, and the heart was firm in tex- 
ture, and of the natural size j\ On examining the 
ventricles, and the beginning of the aorta, a canal, 
or passage, was found communicating with both 
ventricles, situated in an oblique direction near the 
basis of the heart, so large as to admit the end of 
the finger from the aorta, with equal facility into 
either ventricle ; the septum of the ventricle appear- 
ing to terminate with this canal. On examining the 
entrance of the pulmonary artery within the ventri- 
cle, it was judged that this entrance was much 
smaller, and more firm than common.” It is diffi- 
cult here to say what would be the exact efiect of 
this communication on the motion of the two bloods ; 
that is, whether the blood of the right side was re- 
ceived into the left, or vice versa ; if the oblique di- 
rection of this passage had been further described, 

* Although I have transcribed this, yet I do not lay much stress 
upon it. 

t Th» shews there was no disease. 
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it might have explained this dpnbt; for if the pas- 
sage was direct, the blood would most probably pass 
from the left to the right, as the left ventricle ac- 
quires the greatest strength ; the word oblique, how- 
ever, and the expression, that the finger, from the 
aorta, passed with equal facility J,nto either ventricle, 
would make us suppose that the obliquity led out of 
the right ventricle into the aorta f but even with this 
obliquity, I should not think it probable that the 
lilood would pass from the right to the left, because 
the left acts with so much more force : the descrip- 
tion leaves us to account for the defect in respira- 
tion another way. If the blood passed from the 
right to the left, then it would have had the same 
effect, as the canalis arteriosus, and probably was the 
only one in the foetus. In this case too little blood 
would pass through the lungs ; but I do not con- 
ceive that this circumstance would affect respira- 
tion, because no stagnation would take place in the 
lungs ; but if the blood got from the left to the 
right, then too much blood would be sent to the 
lungs, as it would be found to take its course twice. 
On the other hand, if the lungs be not capable of al- 
lowing a full distention equal to the actions of the 
heart, though naturally framed, the same thing takes 
place. In natural deaths, the pulsation of the heart 
commonly stops before breaking ceases ; but in 
deaths arising from a stoppage of breath, such as 
hanging or drowning, the reverse must take place ; 
and in such we shall always find dark blood in the 
left side, which plainly £ook place in the experiment 
above mentioned. 

It may be supposed that in the lungs the blood 
cannot come in contact with the air, but the circum- 
stances' above related, that the florid colour will ex- 
tend some depths into the blood, shews that the 
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eSfeet of air can/ and does pervade animal matter. 
Not attending to this fact at first, I covered the 
mouths of vessels filled with ‘venal blood with gold- 
beaters' skin, touching the surface of the blood, and 
the blood constantly became of a fiorid red on the 
surface, and even for some depth. 

I put some dark venal blood into a phial, till it was 
about half full, and shook the blood which mixed 
with the air in this motion, and it became imme- 
diately of a florid red *. 

As the globules are the coarsest part of the blood, 
and they appear,, to be fully affected by the air in 
the lungs, we may suppose that the vessels of that 
viscus do not run into extreme minuteness, by 
which, apparently, no other purpose would be ans- 
wered. 

The blood of the menses, when it comes down 
to the mouth of the vagina, is as dark as venal blood ; 
and as it does not coagulate, it has exactly the ap- 
pearance of the blood in those where the blood con- 
tinues fluid. Whether this arises from its being ve- 
nal blood, or from its acquiring that colour after ex- 
travasation, by its slow motion, it is not easily de- 
termined ; but upon being exposed it becomes flo- 
rid: it is naturally of a dark colour, but rather 
muddy, not having that transparency which pure 
blood has. Whether t^is arises from its mixing with 
the mucus of the vagina, or from the cessation of 
life in it, I will not pretend to say. The red glo- 
bules, however, are not dissolved, they retain their 
figure. 

Does air in the cellular membrane of an empkyse- 


* These experiments I made in the summer 1756, when I was 
house-eurgeon at St. George’s Hospital, and Dr. Hunter taught 
them ever after at his lectures. 
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mEtous person produce* or continue the floridnoBe 
of the blood or not *1 

The surface of the blood becoming of a scarlet 
red* whether exposed immediately to the air* or when 
only covered by membranes* through which we may 
suppose its influence to pass* is a circumstance which 
leads us to suppose* that it is the pure air which 
has this effect* and not simply an exposed surface f* 
To. ascertain this* I made the following experiment ; 

I took a phial* and fixed a stop cock to its mduth* 
and then applying an air-pump to the cock* ex- 
liausted the whole air : in this sj^te keeping it 
stopped* 1 immersed its mouth in fresh blood flowing 
from a vein* and then turning the cock* allowed the 
blood to be pressed up into the phial. When it was 
about half full* I turned the cock back* and now 
shook the phial with the blood* but its colour did 
not alter* as in the former experiments ; and when I 
allowed the blood to stand in this vacuum* its ex- 
posed surface was not in the least changed* 

The vast number of cells into which the lungs are 
divided* the whole arterial and venal system rami- 
fying on the surface of those cells* and of course the 
whole of the blood passing through them in every 
circulation* together with the loss of life^ upon the 
missing three or four breathings in the most perfect 
animals* shew the great nicety “that is required in 
preserving the due properties of the blood for the 
purposes of animal life : the time that we can live 
without air* or breathing* is shorter than that in 
which we die from a defect in any other natural ope-, 
ration ; breathing* therefore* seems to render life to 

• Vide Chester on Cases. Case first, the venal fiorid. St. George’s, 
a man emphysematous ; blood very dark. 

t I may here observe, that fixed air* as also ainfimmable airs, have 
contrary effects. 
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the bloody and the blood continues it in every part 
of the body. The nicety is not nearly so great in 
many of the more imperfect animals. 

*»'The amphibia have not this division of lungs, nor 
does the vsrhole of the blood pass through the liings 
in them, and they can live a considerable time with- 
out breathing: This, at present, I only mention as a 
fact, not meaning to give my opinion of the mode of 
preserving life, either in the blood, or body, by the 
application of air to it ; though, I will say, ’ that 
mere life in both is supported by the air, and proba- 
bly few of the ^her properties connected with the 
blood depend so much upon air, as its life. But we 
may observe, that it was not necessary for the blood 
to undergo this change, to render it fit for every pur- 
pose in the animal economy ; for wc find that venal 
blood answers some purposes : thus the blood from 
the intestines, spleen, &c. going to fhe liver, as we 
suppose, for the secretion of the bile, shews that ve- 
nal blood will do for some secretions, though proba- 
bly not absolutely necessary. This application of 
venal blood, is a saving of blood ; and it is not ne- 
cessary for the formation of bile, that the venous 
blood should proceed from the parts above men- 
tioned ; ffir in birds, amphibia, &c. other veins, be- 
sides those, enter the liver. 

I have shewn that several substances, mixed with 
dark-coloured blood, have the property of rendering 
it of a florid red ; and it must have appeared, that 
by circulating through the body, its dark colour is 
restored. As it is capable of being rendered florid, 
by several substances, so it may be rendered dark 
by several when florid : vital air has ^he power of 
rendering it florid ; but the other vapours, or gasses, 
which have the name of airs, such as fixed air, 
inflammable air, &c. render it dark. This change 
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is. peculiar to the living body ; fojr if arterial blood 
is taken away, it retains its florid colour, although 
not in the least exposed to the air. As it is found 
dark in the veins, and as it performs some offices^ in 
the course of the circulation, which perhaps render 
it unfit for the purposes of life, we may conceive, 
that the loss of colour, and this unfitness, are effects 
of the same cause : hut, upon further observations 
on this fluid, it will be found, that it may be rendered 
unfit for the purposes of life without losing its co- 
lour, and may lose its^colour without being rendered 
unfit for life ; slowness of motion m the blood of the 
veins, is one circumstance that Muses the altera- 
tion ; but this alone will not produce the effect ; for 
I have observed above, that arterial blood put into 
a phial, and allowed to stand quiet, does not becpme 
dark ; but rest, or slowness of motibn in living 
parts, would appear, from many observations, to be. 
a cause of this change in its colour : we know that 
the blood begins top move more and m'ore slowly in 
the arteries : we know its motion in the veins is 
slow, in comparison to what it is in the arteries ; 
we should, therefore, naturally suppose, (considering 
this alone) that it w^as the slowness of the motion 
that was the immediate cause. Rest, or slowness of 
motion, in living, and probably healthy parts, cer- 
tainly allows the blood to change its colour : thus 
we never see extravasations of blood, but it is con- 
tinually j^ark. I never saw a person die of an apo- 
plexy, frbm extravasation in the brain, but the ex- 
travasated blood was dark ; even in aneurism it be- 
comes dark in the aneurismal sac, also when the 
blood esrcapes out of the artery and coagulates in the 
cellular meml^ane, we find the same appearance. 

These observations respecting apoplexy, struck 
me much. I conceived at first, that the extravasa- 
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tions there must c.otisist of venal blood ; but, from 
reasoning, I could hardly allow myself to think so ; 
for whatever might be the beginning of the disease, 
it was impossible it could continue afterwards wholly 
venal; especially when the blood was fpund in a 
considerable quantity ; because in many cases, great 
mischief was done to both systems of vessels, and 
the arteries once ruptured would give the greatest 
quantity of blood ; but to ascertain this with more 
certainty, I made the following experiment : 

I wounded the femoral artery of a puppy obliquely ; 
the opening in tlie skin was made at some distance 
from the artery ,^'by a couching needle ; the blood 
that came from the small orifice in the skin was 
florid. The cellular membrane swelled up very 
much ; about five minutes afterwards, I punctured 
the tumour, And the blood was florid. In ten minutes 
I punctured it again ; the blood was thinner, and 
more serous, ^but, still florid. In fifteen minutes, I 
punctured it again : at first only«erum issued ; upon 
squeezsing, a little blood came, but still florid : the 
mass now seemed to be principally coagulated, which 
prevented further trials. Some days after, when I 
cut into the swelled part, I found the blood as dark 
as common venal blood ; so that here the change had 
taken place after coagulation. 

When I had plaster of Paris applied to my face 
to make a mould, in the taking it off, it produced a 
kind of suction on the fore part of the nose, which I 
felt ; and when the plaster was removed, on observing 
the part, it was red, as if the cells of the skin were 
loaded with extra vasated blood ; this was then of a 
florid red, but it soon became of a dark purple, which 
shewed that it was arterial blood, and ,that by stag- 
nating in the cells of the body it became of the colour 
of venal blood. 



OF THE BLOOD. 


83 


Blood may even be rendered dark in the larger 
arteries, by a short stagnation. 1 laid bare the 
carotid artery of a dog, for about two inches in 
length ; I then tied a thread round it at each end, 
leaving a space of two inches in length between each 
ligature, filled with blood ; the external wound was 
stitched loosely up : several hours after, I opened the 
stitches, and observed in this vessel that the blood 
was coagulated, and of a dark colour, the same as in 
the vein. Thus I have also seen when a tourniquet 
has been applied round the thigh, and the artery 
divided, that when it Was slackeneci^the first blood 
came out of a dark colour, but what followed was 
florid. 

This I have seen in amputations, when a tour- 
niquet had been applied for a considerable time ; and, 
it is commonly observed in performing* the opera- 
tion for the aneurism. 

July, 1779, Mr. Bromfield had a pqiftient in St. 
George’s Hospital, With an aneurism in the crural 
artery, about the middle of the thigh : the artery 
had been dilated about three inches in length. The 
operation was performed, in which the artery Was 
tied up above the dilatation, three or more inches, 
for security. When this was done, the tourniquet 
was slackened, and a pretty considerable bleeding 
was observed, seemingly at the lower orifice, leading 
from the dilated- part, which, at first, was supposed, 
from its colour, to be the venous blood that had 
stagnated in the veins, by means of the tourniquet ; 
but this it could not be ; and it was found to flow 
from the lower orifice of the artery, which was im- 
mediately tied : we must suppose, that the motion 
of the blood, in making this retrograde course, was 
very slow, for it had first to pass oft‘ into small col- 
lateral branches, above where it was tied, then to 
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anastomose with, similar small ones, from the trunk 
below, and then to ent^r that trunk ; all of which 
must very much retard its motion ; and indeed, the 
manner of its oozing out of the vessels shewed such 
a retardation. This motion of the blood, though in 
the arterial system, was in some respects similar to 
the motion of the blood in both systems of vessels. 

This last circumstance plainly indicates a commu- 
nication of the arteries above the aneurism with 
those below, by means of the anastomosing branches. 

The blood IVom the lower orifice flowed without 
any pulsation ; , which must have been owing to its 
coming into the large artery below by a vast number 
of smaller ones at different distances, and of course, 
at different times ; but probably, the chief cause of 
this want of pulsation in the great artery was, that 
the power df the heart was lost in the two systems 
of smaller arteries above and below ; for the second 
system, or jtjiose from below, became in a consider- 
able degree similar to veins and the great artery in 
the leg below tlm aneurism was like a considerable 
vein. 

A young man, servant to Henry Drummond, Esq. 
having had a knife run into his thigh, which wounded 
the crural artery, a considerable tumour came on the 
part, consisting chiefly of blood extravasated, and 
lodged in the cellular membrane. This in some 
degree stopped the flowing of the blood from the cut 
artery, and on dilating the wound so as to get to the 
artery, I observed that the extravasated blood in the 
cellular membrane was of the venal colour. On ex- 
posing the artery, which was first secured from bleed- 
ing by a tourniquet above, and then slightl/ slacken- 
ing that instrument, the first blood which flowed from 
above, was dark ; and even was taken for venous 
blood by the operator ; but he was soon convinced 
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that it was arterial, by the florid colbur of that which 
almost immediately ensued. I observed that the 
colour of the blood was as dark as that of any venous 
blood I ever saw. 

From these experiments, and observation, we must 
conclude that the colour of the blood is altered, either 
by rest, or slow motion, in living parts, and even in 
the arteries ; this circumstance takes place iw the 
vessels as the motion of the blood decreases. 

Another ohservation occurs, viz. that the whole 
of the limbs below ^he ligature, where the crural 
artery has been taken up, must be entirely supplied 
with such altered blood ; and as this leg kept its life, 
its warmth, and the action of the muscles, it is evi-* 
dent that the colour of the blood is of little service 
to any of those properties. It is probably from this 
cause, that granulations on the lower part of the 
lower extremity look dark when the person stands 
erect; as well as in very indolent so^fes, however 
situated. 

Another observation strongly in* favour of the sup- 
position, that rest is a cause of the change of blood 
from the scarlet colour to the dark, or modena, is 
taken from the common operation of bleeding ; for 
we generally find the blood of a dark colour at its 
first coming out, but it becomes lighter and lighter 
towards the last. Some reasons may be given for 
this : first, it has stagnated in the veins, while the 
vein was filling, and the orifice making, which oc- 
cupies some time, and may render it darker than it 
otherwise might have been in the same vein : secondly, 
when tl^ere is a free orifice, the blood may pass more 
readily into the veins from the arteries, and therefore 
may be somewhat in the state of arterial blood, which 
may occasion the last blood to be rather lighter. 
What amounts almost to a proof of this, is, that 
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although a ligatilre is tied so as to stop the passage 
of the blood to the heart, and therefore it might be 
supposed not to have so free a passage from the 
arteries as in common, yet from the following ob- 
servations, it appears that it certainly has a much 
freer ; for if the orifice be large in a full-sized vein, 
the arm beyond the orifice will be much paler than 
the natural colour, and the blood will become more 
florid; but if, on the contrary, the vein be small, 

. and little blood passes, it will retain its dark colour ; 
this, however, would appear not always to be the 
case. 

I bled a lady, whose blood, at first, was of a dark 
, colour; but she fainted, and while she continued in 
the fit, the colour of the blood that came from the 
vein, was a fine scarlet. 

The circulation was then very languid. 

We may observe that venal blood in the most 
healthy, is commonly, if not always, the darkest; 
and when the body is the least out of order, it is 
then not so much changed from the florid to the 
very dark purple. This I have often observed, and 
particularly recollect a striking instance of it in a 
gentleman who had a slight fever ; his venal blood 
was quite florid, like arterial blood. This could not 
arise from the increase of the blood’s motion, or from 
being kept up in the veins by the fever, for it was 
slight *. 

The blood will change its colour from the scarlet 


* I believe the blood does not become dark by standing in an in- 
darned part. I have seen cases of apoplexy, where the person died 
some days after the attack. I have found the pia-matcr inflamed in 
several places, even to the length of inflammatory transfusion ; form- 
ing dots, all of which were of a florid red colour, while the other parts 
of the same membrane, the blood in the larger vessels, and also the 
extravasated blood, were of the usual dark colour. 
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to the modena in different situations, according to 
the mode of circulation. In animals who have lungs, 
and a complete double circulation, the darkest blood 
will be where it comes (if I may be allowed the ex- 
pression) to get anew its bright colour ; for instance, 
in the arteries of the lungs, and of course the brightest 
in the veins of the same part, which will be continued 
more or less into the arteries of the other circulation, 
where again it will begin to change, except in one 
stage of life of some animals who do not use their 
lungs, such as foetuses ; but in such foetuses as con- 
vert animal matter into nourishment, therefore, most 
probably, must have it influenced by the air, such 
as the chick in the egg, although not by means of 
the lungs of the chick, we find the blood in the veins 
of their temporary lungs of a florid colour while it is 
dark in the arteries ; therefore has become of a dark 
colour, in its passage to and from the heart ; but in 
the more perfect animals, the blood, I believe, be- 
comes darker and darker, as it proceeds from the 
heart, till it returns to the heart again ; but this 
change is very little in the arterial system, more 
especially in vessels near the heart, as the coronary 
arteries. The change of colour is more rapid in the 
veins, but it is not equally made through the whole 
venous system ; for it will be produced more quickly 
in the lower parts of the lower extremities, than in 
the veins near the heart : it begins, most probably, 
where the motion first has a tendency to become 
languid ; and this usually takes place in the very 
small arteries ; for in bleeding in the foot, or on the 
back of^ the hand, I have observed, in general, that 
the blood is of a more florid red than in the bend of 
the arm. 
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V. O/* the Quantity qf ifflood, and Course of its 

Circulation. 

It appears to me impossible to ascertain the quan- 
tity of blood in the body ; and the knowledge of it 
would probably give very little assistance towards 
better understanding the economy of the animal. 
The quantity of blood is probably as permanent a cir- 
cumstance as any, and not depending on immediate 
action : we have not one hour less and another hour 
more ; nothing but accident or disease can lessen the 
quantity ; the first, probably, immediately, the other 
slowly ; but even then, although under par, it is so 
slowly made up as not to constitute sudden varia- 
tions ; yet when we come to consider the varieties in 
the pulse, we should imagine there would be great 
varieties in the quantity of blood. The quantity I 
think must be considerable, when we reflect on the 
use of this fluid ; the quantity of supply, or food, ne- 
cessary to keepfflEup ; that it supports the body and 
life, every where ; and, that it forms the pabulum of 
many secretions. All these cannot depend on a very 
small quantity of this fluid, without conceiving at 
the same time an extremely quick change. There 
seem to be two modes of judging, both of which are 
evidently liable to objections in point of accuracy, and 
they differ so much, as to shew that neither can be 
right. One is to calculate how much may be in an 
animal from the quantity it will lose in a short time. 
I have seen several quarts thrown up from the 
stomach in a few hours, even by a very thin, puny, 
person : and, on the other hand, if we had not this 
proof, we should suppose there could be but very 
little, when a few ounces will make a person faint : 
I have an idea, however, that people can bear to lose 
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more by the stomach, than in any other way. Be- 
sides, it becomes a matt^ almost of surprise, how 
little is commonly found in the dead body : but I be- 
lieve in disease it in some degree diminishes with the 
body ; for more is to be found in those who die sud- 
denly, or of acute diseases ; and even in some who 
die of lingering diseases, as a dropsy, we have a con- 
siderable quantity of blood. The only way of ac- 
counting for this is, that in a common lingering ill- 
ness there is less blood; and in a dropsy, it coagu- 
lates less ; for the strong coagulation squeezes out 
the serum, which, I imagine, transudes after death, 
and is not observable. 

It would appear, upon the whole, that the quan- 
tity of blood in an animal is proportioned to the uses 
of that blood in the machine, which, probably, may 
be reckoned three in number ; the first is simply the 
support of the whole, which includes the growth, or 
increase of parts, the keeping the parts already 
formed to their necessary standard, and also .the 
supply of waste in the parts. Spjje second is the 
support of action, such as the action of the brain, 
and muscles, in which is produced uncommon waste ; 
and thirdly, secretion ; all of which will fluctuate 
except the simple support ; but more particularly the 
support of action. I have already observed that the 
anastomosing of vessels gives greater space for blood. 
Probably, a paralytic limb would give the necessary 
quantity for simple support. 

There is nothing in the veins particular, so as to 
give an idea that they were intended to increase the 
quantity of blood ; they hold, however, more than 
the arteries, which certainly adds to the quantity ; 
but the increase of size lessens the velocity. They 
form plexuses, and what are called certain bodies, as 
the plexus retiformis in the female; the corpora 
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caveriiosa, and spongiosa in the male. We see how 
little blood supports a part in an aneurism ; and, pro- 
bably, slowness of motion is suitable to little blood. 

It must have appeared in the account of the dif- 
ferent colours, of the different parts of the body, 
arising from the proportion of red blood, that some 
parts must have much more blood than others, and 
we have now to mention, that some parts have much 
larger vessels going to them, than others. This idea 
is confirmed, by the blood being the moving ma- 
terial of life, and taking a part in every action of it ; 
its quantity is to be found in proportion to those 
actions ; and since the body is a compound of parts, 
or rather of actions, whose uses are known to vary 
considerably, we find blood directed to those parts 
in proportion to their actions ; and this we judge of 
by the size of the vessels, and redness of the part, in 
those animals which haVe red blood, and we may 
suppose the same in those which have not this part 
of the blood. The brain has considerable vessels, 
&c. going to it, ypt its substance is white, which is 
in some degree owing to its opacity. The tongue is 
vascular. The thyroid gland is vascular. The lungs 
allow of the passage of the whole blood in most ani- 
mals, and therefore have always a current of blood 
through them equal to the whole. 

The liver is extremely vascular, which is known 
from its proportion of vessels, as well as its colour ; 
and as there is in this viscus a peculiar circulation, 
the very great quantity of blood passing through it 
adds to the quantity in the whole body. 

The spleen is extremely vascular, as are likewise 
the kidnies. The stomach, and intestines, have con- 
siderable vessels going to them, and the muscles in 
general, more especially those of labouring people ; 
for labour increases the quantity of blood in the 
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whole, beyond simple nourishment.iu the full grown, 
or beyond the mere growth in the young. 

In tracing the course of this nourishment in ani- 
mals, which consists ultimately in the blood, from 
the most simple to the most complicated, there is a 
pretty regular series ; but this regularity is interrupted 
whenever there is a variety in the circumstances 
which are to be taken into the account; but the 
whole of this forms too extensive a subject for our 
present consideration. 

If I were to begin at the formation of the blood, 
I should first treat of digestion in those animals 
which have stomachs ; but this is a distinct subject : 
we may, however, begin with its immediate conse- 
quences, as it produces the first, and most essential 
change, viz. the conversion of the blood into a fluid 
called chyle. The chyle is the immediate efiect, or 
product of digestion, and is the seed, which, as it were, 
grows into blood, or may be said to be the blood not 
yet made perfect. The chyle, to appearance, varies 
in different animals. In the quadruped, and in the 
crocodile, it is white ; but in most other animals it is 
transparent : where it is white its parts are more con- 
spicuous than where it is transparent. In this respect 
it is similar to the red blood, and is found to consist 
of a coagulating matter, a serum, and white globules, 
which render it of a white colour, and in some degree 
resembles milk. These globules are smaller than the 
red globules of the blood, and about the size of those 
in the pancreatic juice ; they retain their figure in 
water, and therefore are not similar to the red glo- 
bules : they retain, also, their round form in the serum. 

They are specifically heavier than their own lymph, 
and serum. 

One would naturally suppose from observing the 
chyle to have globular particles, in certain animals. 
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that they formed the red globules in the blood ; but 
when we consider that the chyle in fowls has no glo- 
bules, and yet that they have red blood, we must 
conclude that they do not answer this purpose. 

The first motion of the nourishment in most ani- 
mals is by the absorption of this fluid from the ap- 
pendages of the stomach ; and in many, this alone 
appears to be the whole, as they have no such organ, 
or viscus, as a heart, to which it may be carried ; and 
in such, it may be supposed to be in its mode of dis- 
tinction somewhat similar to the mesenteric veins 
and vena-portarum : the parts, therefore, assimilate, 
and dispose of it themselves; but this structure 
belongs only to the most simple, or the first class of 
animals. In those which are more perfect, where 
parts are formed for each particular purpose, the 
chyle is brought to one organ, called the heart, hav- 
ing first joined the venous blood, which now requires 
a similar process, and both are sent to the lungs, 
where, most probably, the chyle receives its finishing 
process, and from thence it comes back to the heart 
again, to be sent to every part of the body 

In those animals that have hearts, we are to take 
into the account a number of particulars : first, the 
blood’s motion in consequence of that organ : se- 
condly, the first intention of that motion, viz. to be 
prepared in the lungs, which introduces breathing : 
thirdly, the variety in the kinds of lungs : fourthly, 
the different kinds of substance animals are obliged 
to breathe for the purpose of matter, employed in 
the preparation of this fluid. 

In this investigation we shall find there is not an 
exact, or regular correspondence in all the parts so 
employed. 


* The circulation in lifsh is an exception to this. 
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This irregularity arises from animals breathing dif- 
ferent substances ; such as some breathing the com- 
mon atmosphere, in which is included the respirable 
air ; others water, in which air is included, as fish. 

Some breathe both air and water; while there 
are others which breathe air in their perfect state, 
but water in their first periods, or imperfect state 
of life *. 

If we were to take a view of all these systems, 
each should be considered apart, with all its pecu- 
liarities or connections ; together with the different 
systems, as they gradually creep into one another, 
some being perfectly distinct, while others partake, 
more or less, of both. 

The complete system is always to be considered 
as the most perfect, although it may belong, in other 
respects, to a more imperfect order of animals. 

It has been supposed by physiologists, that as the 
blood is found to consist of different parts, or rather 
properties, that certain parts, or properties, were 
determined to certain parts of tho body, for particu- 
lar purposes ; but from the frequent anastomosis of 
arteries, the great variety in their number, origin, 
and the different courses which they take in different 
bodies, it is very evident, that there can be no par- 
ticular blood sent to any part of the body, where the 
whole blood can ciripulate. Many unnatural situa- 
tions of parts shew this. For instance, the kidneys 
sometimes have one artery only on one side, and 
two, three, or four on the other. On one side they 
arise from the aorta as high as near the superior 
mesenteric, on the other as low almost as the divi- 
sion info the two iliacs : and in some cases a kidney 

* In this account I do not include animals in embryo, and some 
others, which do not breathe at all. 
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has been formed in the pelvis, and the artery has 
arisen from the iliac ; the spermatic arteries too, 
sometimes, arise on one side from the aorta, and on 
the other from the emulgents or the arteria capsulae 
renalis. If there was a particular blood sent to 
every gland, we should expect to find urine secreted 
in the testicle, when its artery arose from the emul- 
gent : but as the blood visibly consists of different 
parts in those animals we are most acquainted with, 
and whose physiology is probably best known to us, 
and as one part of the blood can be traced in the 
vessels, we can determine with sufficient accuracy 
the proportions of blood sent, as well as the differ- 
ent kinds. Thus, the red part of the blood informs 
us, how far it is carried ; and we find that our co- 
loured injections nearly correspond with this infor- 
mation. I may here first remind the reader, that 
the red globules are the grosser part of the blood, 
and therefore, whenever they are most in quantity, 
we have the blood with all its parts in due propor- 
tion and unseparated ; but the construction in many 
parts of an animal is such, that the red blood is ex- 
cluded, and this also excludes every coloured powder 
we can inject ; the vascularity, therefore, of such 
parts is not known, as has been mentioned. 

Through them the coagulating lymph only can 
pass, and probably the serum, for the simple nou- 
rishment of the parts. Of this nature arc tendons, 
or tendinous parts, ligaments, elastic ligaments, car- 
tilages, especially those of joints, the cornea, &c. 
Even the brain, and nerves, have not the red blood 
pushed so far into their substance as many other 
parts have ; we see, therefore, that the whole blood 
is not conveyed to all parts alike, and this we must 
suppose to answer some good purpose ; yet, upon a 
more particular view of this subject, we may find it 
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difficult to assign causes for this .selection of tfie 
blood ; for in many animals we find parts similar in 
construction and use, such as muscles, which are 
furnished, some with the whole blood, others with 
the coagulating lymph only, with all the gradations ; 
some animals having both red and white muscles; 
others having them wholly red, and others wholly 
white, as will be more fully explained. Even ve- 
nous blood can be rendered useful, when it is not to 
answer the purpose of nourishment ; for we find the 
blood of the intestine, and spleen, going to the liver, 
we may presume, for the secretion of the bile, as has 
been already observed. 

The idea of particular kinds of blood being sent 
to parts having particular uses, more especially 
where the part is employed solely in disposing of 
this fluid, such as glands, is now, I believe, pretty 
well exploded ; and, it is supposed, therefore, that 
the whole mass of blood is such as to be fitted for all 
the purposes of the machine. This idea gives to the 
parts themselves lull power over the blood so com- 
posed, and makes us consider the circulation, or mo- 
tion of the blood simply. 

As the blood is composed of different parts, it 
might be supposed, that if any particular part had 
been expended in any process, the remainder, as re- 
turned by the veins, would shew this, by its different 
appearance or qualities. The only visible diflerence 
that I could conceive to take place, was in the ap- 
pearance, or the quantity of coagulating lymph. To 
ascertain this, however, I made the following expe- 
riments : 

I openbd the right side of the thorax in a living 
dog, and tied a ligature round the vena-cava inferior, 
above the diaphragm. I then applied my hand upon 
the opening, which allowed him to breathe, that the 

n 
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circulation might go on and fill the larger veins. 
When the inferior vena-cava became turgid, I killed 
him. On the day following I examined the blood in 
the different veins, and found a coagulum in the 
emulgent, mesenteric, vena-cava inferior, splenic, 
and in the venae-cavae hepaticae, of sizes proportional 
to the sizes of the vessels ; nor was there any differ- 
ence in any other way- 

Experiment the second, S6me blood was taken 
from the mesenteric vein of a living dog, and similar 
quantities from the splenic vein, the emulgent vein, 
and the vena-cava inferior, below the openings of 
the emulgents. 

These four quantities were taken in four separate 
cups. 

They all soon coagulated : if there was any one 
later of coagulating than another, it was that from 
the mesenteric veins. On standing twenty-four hours 
the coagula were all of the same firmness. 

VI. Of the^ living Principle of the Blood. 

So far I have considered the blood, and in the 
common way ; but all this will explain nothing in 
the animal economy, unless we can refer it to some 
principle which may shew the nature of its connec- 
tion with the living solids in which it moves, and 
which it both forms and supports. If we should 
find this principle tq be similar to life in the solids, 
then we shall see the harmony that is supported be- 
tween the two, and we shall call it, the living prin- 
ciple of the blood. Without some such principle, 
all we have been examining is like dissecting a dead 
body without having any reference to the living, or 
even knowing it ever had been alive. But, from 
the account I have given of the blood, it must have 
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appeared, that I have still in reserve a property not 
hitherto explained ; for in treating of the coagula- 
tion of the coagulating lymph, I have not been so 
full in my account as I might have been. As many 
phenomena, respecting the coagulating or not co- 
agulating of the blood, develope tMs principle, I 
have chosen in part to reserve it for this place ; nor 
shall I be so full upon the present occasion, as I 
should otherwise be,’‘^ere I writing on this subject 
expressly. My intention being rather to explain 
many appearances in the animal economy, and par- 
ticularly the diseases I am to treat of, than to dis- 
cuss this single principle. I reserve the illustration 
of my doctrine for such parts of the treatise as shall 
be employed on these subjects ; the explanations, 
and illustrations, therefore, will be interspersed 
through the work, by which means they will come 
more forcibly on the mind : from many circum- 
stances attending this fluid, it would seem to be the 
most simple body we know of, endowed with the 
principle of life. That the blood has life, is an opi- 
nion I have started for above thirty years, and have 
taught it, for near twenty of that time, in my lec- 
tures ; it does not, therefore, come out at present as 
a new doctrine ; but has had time to meet with con- 
siderable opposition, and also acquire its advocates. 
To conceive that blood is endowed with life, while 
circulating, is perhaps carrying the imagination as 
far as it well can go ; but the difficulty arises merely 
from its being fluid, the mind not being accustomed 
to the idea of a living fluid *. It may therefore be 

* It is jflst as difficult for a man born in the West Indies, to con- 
ceive water becoming a solid. I recollect a gentleman from Barba- 
does, walking out with, me, one frosty morning, when there was ice 
on the gutters, and I, without having any thing else on my mind 
than just common observation, said, “ It has been a frost in the 

II 
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obscuire at first, and it will be the more necessary 
that I should be pretty full in my account of it ; yet 
the illustration of it in my account of inflammation, 
will, perhaps, do more to produce conviction, than 
any other attempt, although strongly supported by 
facts. It is to me somewhat astonishing, that this idea 
did not early strike the medical inquirers, considering 
the stress which they have laid on the appearances 
of this fluid in diseases ; since* it is probably more 
expressive of disease than any other part of the ani- 
mal economy : and yet all this, - according to them, 
must have arisen from, what shall I call it ? a dead 
animal fluid, on which a disease in the solids must 
have had such an effect. This, I think, is giving 
too much to the solids, and too little to the fluids. 
When all the circumstances attending this fluid are 
fully considered, the idea, that it has life within it- 
self, may not appear so diflicult to comprehend ; 
and, indeed, when once conceived, I do not see how 
it is possible we should think it to be otherwise ; 
when we consider, that every part is formed from 
the blood, that we grow out of it, and if it has not 
life previous to this operation, it must then ac- 
quire it in the act of forming ; for we all give our 
assent to the existence of life in the parts, when 
once formed. Our ideas of life have been so much 
connected with organic bodies, and principally those 


night.” He immediately fcaught at the word frost, and asked me, 
“ How I knew that?” Without thinking particularly of the cause of 
his question, I said, “ Because I see tlie ice on the gutters.” He im- 
mediately said, “ Where ?” and I answered, » There.” Having been 
told that ice was a solid, he put his fingers down upon it, but with 
such caution as bespoke a mind that did not know what it was to 
meet ; and upon feeling the resistance it gave, he gently pulled his 
hand back, and looked at the ice, and then became more bold ; broke 
it, and examined it. 


15 
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endowed with risible action, that it requires a new 
bent to the mind, to make it conceive that these 
circumstances are not inseparable. It is within 
these fifty years only, that the callus of bones has 
been allowed to be alive * ; but, I shall endeavour to 
shew, that organization, and life, do hot depend in 
the least on each other ; that organization may arise 
out of living parts, and produce action, but that life 
can never rise out o% or depend on organization. 
An organ is a peculiar conformation of matter, (let 
that matter be what it may) to answer some purpose, 
the operation of which is mechanical ; but, mere or- 
ganization can do nothing, even in mechanics, it 
must still have something corresponding to a living 
principle ; namely, some power. I had long sus- 
pected that the principle of life was not wholly con- 
fined to animals, or animal substances endowed with 
visible organization and spontaneous motion : I 
conceived that the same principle existed in animal 
substances devoid of apparent organization and mo- 
tion, where there existed simply the power of pre- 
servation. 

I was led to this notion about the year 55, or 56, 
when I was making drawings of the growth of the 
chick, in the process of incubation. I then observed, 
that whenever an egg was hatched, the yolk, (which 
is not diminished in the time of incubation) was 
always perfectly sweet to the very last; and that 
part of the albumen, which is ndt expended on the 
growth of the animal, some days before hatching, 
was also sweet, although both were kept in a heat 
of 103“ in the hen’s egg for three weeks, and in the 
duck’s for four. I observed, however, that if an egg 


* Dr. Hunter was the first who shewed callus to be endowed with 
the principle of life, as much as bone. 

H 2 
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not hatch, it> became putrid in neariy the same 
time 'with any other dead animal matter ; an egg, 
therefore, must have the power of self-preservation, 
or ill other words, the simple principle of life. To 
determine how far eggs would stand other tests, to 
prove a living principle, I made the following expe- 
riments * ; > 

Having put a new-laid egg into a cold about 0, 
which froze it, I then allowed it to thaw ; from this 
process I imagined that the preserving powers of 
the egg might be destroyed f . 

I next put this egg into the cold mixture, and 
with it one newly laid ; the difference in freezing 
was seven minutes and a half; the fresh egg taking 
so much longer time in freezing. 

A new-laid egg was put into a cold atmosphere, 
fluctuating between 17“ and 15“ ; it took above half 
an hour to freeze ; but when thawed, and put into 
an atmosphere at 25”, viz. nine degrees warmer, it 
froze in half the time : this experiment was repeated 
several times with nearly the same result. 

To determine the comparative heat between 
living and a dead egg, and also to determine whether 
a living egg be subject to the same laws with the 
more imperfect animals, I made the following expe- 
riments : A fresh egg, and one which had been 
frozen, and thawed, weVe put into the cold mixture at 
15“ ; the thawed one soon came down to 32“ and began 
to swell and congeal ; the fresh one sunk first to 29“ 

* Philos. Transact, vol. 48, part i. page 28, 9 ; as also Observa- 
tions on certain Parts of the Animal Economy, page 106, first 
edition. > 

f However, this was at first not so certain ; but the result of the 
experiment proved it was so. To be more certain of killing a part 
by freezing it, I believe it should be froze very slowly, for simple 
freezing does not kill. 
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and a half, and in twenty-five minutes after the dead 
one, it rose to 32", and began to swell, and freeze. The 
result of this experiment upon the fresh egg was 
similar to what was observed in the like experiment 
upon frogs, eels, snails, &c. where life allowed the 
heat to be diminished two or three degrees below 
the freezing point, and then resisted all further de- 
crease ; but in both, the powers of life were ex- 
pended by this exertion, and then the parts froze 
like any other dead animal matter. 

This is not a principle peculiar to life, but is com- 
mon in many other cases : it has been observed, 
that water could be so circumstanced as to be 
brought below the freezing point, without freezing ; 
but just as it began to freeze, it rose to 32". In my 
experiments on tlie heat of vegetables, I observed 
that the sap of a tree would freeze at 32", when 
taken, out of the vessels of the tree ; but I found the 
trees often as low as 15", and the sap not frozen. 

From these experiments, it appears that a fresh 
egg has the power of resisting heat, cold, and putre- 
faction, in a degree equal to many of the more im- 
perfect animals, which exhibit exactly the same 
phenomena under the same experiments ; and it is 
more than probable that this power arises from the 
same principle in both. Similar experiments have 
been made on the blood : affer a portion of blood 
had been frozen, and then thawed, it has again been 
frozen with a similar quantity of fresh blood, drawn 
from the same person, and that which had under- 
gone this process froze again much faster than the 
fresh blood*. 

As all the experiments I had made upon the freez- 
ing of animals, with a view to see whether it was 

* Vide Corric on the Vitality of the Blood, page 45 . 
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possible to restore the actions of life, when they 
were again thawed, were'laade upon whole animals ; 
and as I never saw life return by thawing, I wished 
to ascertain how far parts were, in this respect, 
similar to the whole ; especially since it was asserted, 
and with some authority, that parts of a man may 
be frozen, "^dnd may afterwards recover ; for this 
purpose I made the following experiments upon an 
animal of the same order with ourselves. 

In January, 1777, I mixed salt and ice, till the 
cold was about 0 ; and on the side of the vessel con- 
taining them was a hole, through which I introduced 
the ear of a rabbit. To carry off the heat as fast as 
possible, the ear was held between two flat pieces of 
iron, that sunk further into the mixture than the 
ear ; the ear remained in the mixture nearly an 
hour, in which time the part projecting into the 
vessel became stiff ; when taken out, and cut into, 
did not bleed ; and a part being cut off by a pair of 
scissors, flew from between the blades like a hard 
chip. It soon after thawed, and began to bleed, and 
became very flaccid, so as to double upon itself, 
having lost its natural elasticity. When it had been 
out of the mixture nearly an hour, it became warm, 
and this warmth increased to a considerable degree ; 
it also began to thicken, in consequence of inflam- 
mation ; while the other ear continued of its usual 
temperature. On the day following, the frozen ear 
was still warm, and it retained its heat, and thick- 
ness, for many days after. About a week after this, 
the mixture in the vessel, being the same as in the 
former experiment, I introduced both ears of the 
same rabbit through the hole, and froze them both ; 
the sound one however froze first, probably from its 
being considerably colder at the beginning ; and 
probably, too, from its powers not being so easily 



OF THE BLOOD. 


103 


excited as those of the other : when withdrawn, they 
both soon thawed, and became warm ; and the fresh 
ear thickened as the other had done before. These 
changes in the parts do not always so*” quickly take 
place; for on repeating these experiments on the 
ear of another rabbit, till it became as hard as a 
board, it was longer in thawing, thanlln the former 
experiment ; and much longer before it became 
warm ; in about two hours, howey^r, it became a 
little warm, and the following day it was very warm, 
and thickened. In the spring, 1770, I observed, 
that the cocks I had in the country had their combs 
smooth with an even edge, and not so broad as for- 
merly, appearing as if nearly one half of them had 
been cut off; Having inquired into the cause of 
this, my servant told me, that it had been common 
in that winter, during the hard frost. He observed, 
that the combs had become in part dead, and, at last, 
had dropt off ; and, that the comb of one cock had 
dropt off entirely ; this I did not see, as the cock by 
accident had burnt himself to death. I naturally 
imputed this effect to the combs having been frozen 
in the time of the severe frost, and having, conse- 
quently, lost their life by this operation. I endea- 
voured to try the solidity of this reasoning by expe- 
riment. I attempted to freeze the comb of a very 
large young cock, (being of a considerable breadth) 
but could only freeze the serrated edges, (which 
processes were fully half an inch long) ; for the comb 
itself being very thick and warm, resisted the cold. 
The frozen parts became white and hard ; and when 
I cut ofl^a little bit, it did not bleed, neither did the 
animal shew any signs of pain. I next introduced 
into the cold mixture, one of the cock’s wattles, 
which was very broad and thin ; it froze very readily ; 
and, upon thawing both the' frozen parts of the comb 
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and wattle, they became warm, but were of a purple 
colour, having lost the transparency which remained 
in the other parts of the comb, and in the other 
wattle : the Vound in the comb now bled freely : 
both comb and wattle recovered perfectly in about 
a month : th§ natural colour returned first, next to 
the sound ]^rts, and increased gradually till the 
whole had acquired a healthy appearance. Finding 
that freezing both the solids, and the blood, did not 
destroy the lire in either ; nor the future actions 
depending on organization ; and, that it also did not 
prevent the blood from recovering ^ts fluidity, I 
conceived the life o]|^ every part of tl\e body to be 
similar : what will affect, therefore, the life of any 
one part, will affect, also, that of another, though 
probably not in an equal degree ; for in these expe- 
riments, the blood was under the same circumstances 
with the solids, and it retained its life ; that is to 
say, when the solids and blood were frozen, and 
afterwards thawed, they were both capable of carry- 
ing on their functions. 

The following experiments were made in the same 
manner, on living muscles, to see how far the con- 
tractions of living muscles, after having been frozen, 
correspond with the coagulation of the blood. 

A muscle was removed from a frog’s leg, with a 
portion of its tendon, was immediately placed be- 
tween two pieces of lead, and exposed to a cold about 
ten degrees below 0. In five minutes it was taken 
out, when it was quite hard and white ; on being 
gradually thawed, it became shorter, and thicker, 
than while frozen ; but on being irritated, did not 
contract ; yet if it at all elongated by force, it con- 
tracted again, and the tendinous expansion cover- 
ing the muscle was thrown into wrinkles : when the 
stimulus of death took place, it became still shorter. 



OF THE BLOOD. 


105 


From a straight muscle in a bullqck’s i^eck, a por- 
tion, three inches in length, was taken out immedi- 
ately after the animal had been knocked down, and 
was exposed between two pieces of l^d, to a cold 
below 0, for fourteen minutes ; at the end of this 
time it was found to be frozen exceedingly hard, 
was become white, and was now onljt two inches 
long: it was thawed gradually, and in about six 
hours after thawing, it contracted so as only to mea- 
sure one inch in length ; but irritation did not pro- 
duce any sensible motion in the fibres. Here then 
were the juiSes of muscles frozen, so as to prevent 
all power of contraction in their fibres, without de- 
stroying their life ; for wheri^^hawed, they shewed 
the same life which they had before : this is exactly 
similar to the freezing of blood too fast for its co- 
agulation ; which, when thawed, does afterwards co- 
agulate, as it depends in each on the life of the part 
not being destroyed. 1 took notice in the history 
of the coagulation of. the lymph, that heat of 120” 
excited this action in that fluid : to see how far mus- 
cular contraction was similar in this respect, I made 
the following experiment * : 

As soon as the skin could be removed from a sheep 
that was newly killed, a square piece of muscle was 
cut off, which was afterwards divided into three 
pieces, in the direction of the fibres : each piece was 
put into a bason of water ; the water in each bason 
being of different temperatures, viz. one 125", about 
27 degrees warmer than the animal ; another 98", the 
heat of the animal ; and the third 55", about 43 
degrees colder than the animal. The muscle in the 
water heated to 125", contracted directly, so as to be 
half an inch shorter than the other two, and was hard 

* Vide Philos. Trans, vol. 66, page 412. Paper on Drowning ; 
also, Observations on certain Parts of the Animal Economy. 
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and stiff. The muscle in the water heated to OS" ; 
after six minutes, began to contract and grow stiff : 
at the end of 20 minutes it was nearly, though not 
quite, as short and hard as the above. The muscle 
in the water heated to 55" ; after 15 minutes, began 
to shorten, and grow hard : after 20 minutes, it was 
nearly as short, and as hard, as that in the water 
heated to 98". At the end of 24< hours, they were all 
found to be of the same length and stiffness. 

Here is also i similarity in the excitements of co- 
agulation in the blood, and of contraction in muscles, 
both apparently depending on the saine principle, 
namely, life *. 

If it should still be difficult to conceive how a 
body in a fluid state, whose parts are in constant 
motion upon one another, always Ihifting their situ- 
ation with respect to themselves and the body ; and 
which may lose a poiftion without affecting itself or 
the body, can possibly be alive, let us see if it is also 
difficult to conceive that a body may be so com- 
pounded, as to make a perfect whole of itself, having 
no parts dissimilar, and having the same properties 
in a small quantity, as in a great. Under those cir- 
cumstances, the removing a portion is not taking 
away a constituent part, upon which the whole de- 
pends, or by which it is made a whole, but is only 
taking away a portion of the whole ; the remaining 
portion being equal in quality to the whole, and in 
this respect is similar to the reducing a whole of any 
thing. This might be perfectly illustrated without 
straining the imagination, by considering the opera- 
tion of union by the first intention. Union by the 
first intention, is an immediate sympathetic harmony 
between divided parts, when brought simply into 

* The application of this principle in disease, I shall not at present 
take notice of. 
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contact, which 1 call, contiguous sympathy. In this 
case, it is not necessary that the very same parts 
should oppose each other, else harmony, and conse- 
quently union, could never take plac^ ; it is simply 
necessary that the two parts be alive, and they might 
be shifted from one sort of a living creature to an- 
other for ever, without any injury to either, or 
without exciting irritation; and the whole would 
still be as perfect as ever. Neither can the motion 
of one living part upon another, “hffect the body, 
because all its parts are similar, and in harmony with 
each other. It is exactly the same with the blood, 
for neither its motion on itself, nor its motion on 
the body, can either affect it, or the body, since all 
the parts are similar among themselves. This is the 
case with all mitter, where the property does not 
depend upon structure, or configuration, but upon 
the compound ; for water is still water, whether its 
parts are moving on each other, or at rest : and a 
small portion has the same property with the whole, 
and is, in fact, a smaller whole. One of the great 
proofs that the blood possesses life, depends on 
the circumstances affecting its coagulation ; and, at 
present, we are only to explain the principles upon 
which these are founded, which it will be in some 
degree necessary to recapitulate ; but, perhaps, the 
strongest conviction on the mind will arise from the 
application of this principle to diseases, especially 
inflammation. While the blood is circulating, it is 
subject to certain laws to which it is not subject 
when not circulating. It has the power of preserv- 
ing its fluidity, which was taken notice of when 
treating of its coagulation ; or, in other words, the 
living principle in the body has the power of pre- 
serving it in this state. This is not produced by 
motion alone ; for in the colder animals, when almost 



108 


GENERAL PRINCIPLES 


in a state of death during the winter, when, their < 
blood is moving with extreme slowness, and would 
appear to preserve simply animal life through the 
whole body, and keep up that dependance which 
exists between the blood, and the body already 
formed, the blood does not coagulate to accomplish 
these purposes. If the blood had not the living 
principle, it would be, in respect of the body, as an 
extraneous substance. Blood is not only alive itself, 
but is the suppoH of life in every part of the body ; 
for mortification immediately follows, when the cir- 
culation is cut off from any part, which is no more 
than death taking place in the part, from the want 
of the successive changes of fresh blood. This 
shews, that no part of the body is to be considered 
as a complete living substance, producing and con- 
tinuing mere life without the blood : so that bl6od 
makes one part of the compound ; without which 
life would neither begin nor be continued. This 
circumstance, on its first appearance, would seem a 
little extraordinary, when we consider that a part, 
or the whole, are completely formed in themselves, 
and have their nerves going to them, which are sup- 
posed to give animal life; yet that perfect living 
part, or whole, shall die in a little time, by simply 
preventing the blood from moving through the ves- 
sels : under this idea, it is not clear to me, whether 
the blood dies sooner without the body, or the body 
without the blood. Life, then, is preserved by the 
compound of the two, and an animal is not perfect 
without the blood : but this alone is not sufficient, 
for the blood itself must be kept alive ; because, 
while it is supporting ,life in the splids, it is either 
losing its own, or is rendered incapable of support- 
ing that of the body. To accomplish all this it must 
have motion, and that ^n a circle, as it is a continu- 
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ance of tho same blood which civculates, in which 
circle it is in one vein supersaturated, as it were, with 
living powers, and in another is deficient, having 
parted with them while it visited the different parts 
of the body. Life is in some degree, in proportion 
to this motion, either stronger, or weaker ; so that 
the motion of the blood may be reckoned, in some 
degree, a first moving power : and not only is the 
blood alive in itself, but seems to carry life every- 
where ; however, it is not simply the motion, but it 
is that which arises out of, or in consequence of the 
motion. Here then would appear to be three parts, 
viz. Body, blood, and motion ; which latter preserves 
the living union between the other two, or the life 
in both. These three make up a complete body, 
out of which arises a principle of self-motion ; a 
motion totally spent upon the machine, or which 
may be said to move in a circle, for the support of the 
whole : for the body dies, without the motion of the 
blood upon it ; and the blood dies, without the motion 
of the body upon it ; perhaps, pretty nearly in equal 
times. 

So far I have considered the blood when com- 
pounded with the body and motion, in which we 
find it preserves its fluidity, and continues life in the 
body ; but fluidity is only necessary for its motion 
'to convey life, and the continuance of life is, pro- 
bably, owing to its being cqagulated, and becoming 
a solid ; or at least, the support of the body is owing 
to this cause. For this, however, it requires rest, 
either by extravasation, or by being retained in the 
vessels till the utility of circulating is lost ; or till it 
can answer some, good purpose by its coagulation, 
as in mortification. Under any of these circum- 
stances it becomes a solid body ; for the moment it 
is at rest, it begins to form itself into a' solid, and 
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changes into this or that particular kind of sul^ance, 
according to the stimulus of the surrounding parts 
which excites this coagulum into action> and makes 
it form within itself, blood, vessels, nerves, &c. 

The coagulation is the first step towards its utility 
in the constitution, an'd this arises from its living 
principle ; for if that principle be destroyed it does 
not coagulate at all, that is, naturally ; for I do not 
here speak of any chemical coagulation. 

I shall now endeavour to prove that the coagula- 
tion of the coagulating lymph bears some analogy to 
the actions of muscles, which we know to depend 
upon life ; and which affords one of the strongest 
proofs of the existence of this principle : and though 
the action of coagulation itself be not similar to the 
actions of muscles ; yet, if we can shew that they 
are governed by the same laws, we may reasonably 
conclude, that the first principle is the same in both. 
When I was treating of the coagulation of the lymph, 
I took notice that cold did not cause it, and sup- 
ported the opinion by several experiments ; at the 
same time I mentioned an experiment of Mr. Hew- 
son, to prove the same thing, and which he con- 
ceived to be conclusive, but which does not appear 
to me in any way to affect his hypothesis. This ex- 
periment I had often made, but with another view, 
viz. to illustrate the living principle of the blood, 
which to me it in some measure does, more espe- 
cially when compared with similar experiments on 
living muscles. 

As the coagulation of the blood is a natural pro- 
cess, and as all natural processes have their time of 
action, unless influenced by some exciting causes, 
and since cold is not a cause of the blood’s coagula- 
tion, even when removed out of the circulation, the 
blood may be frozen much more quickly than it can 
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coagulate, by which change its coagulating power is 
suspended. To prove this by experiment, I took a 
thin leaden vessel, with a flat bottom, of some width, 
and put it into a cold mixture below 0, and allowed 
as much blood to run from a vein into it, as covered 
its bottom. The blood froze inimediately, and when 
thawed, became fluid, and coagulated, 1 believe, as 
soon as it would have done had it been frozen. 

As the coagulation of the blood appears to be that 
process which may be compared with the action of 
life in the solids, we shall examine this property a 
little further, and see if this power of coagulation 
can be destroyed ; if it can, we shall next inquire, 
if by the same means life is destroyed in the solids ; 
and if the phenomena are nearly the same in both. 
The prevention of coagulation may be effected by 
electricity, and often is by lightning : it takes place 
in some deaths, and is produced in some of the na- 
tural operations of the body; all of which I shall 
now consider. 

Animals killed by lightning, and also by electri- 
city, have not their muscles contracted : this arises 
from death being instantaneously produced in the 
muscles, which therefore cannot be affected by any 
stimulus, nor consequently by the stimulus of death. 
In such cases the blood does not coagulate." Ani- 
mals who are run very hard, and killed in such a 
state, or what produces still a greater effect, are run 
to death, have neither their muscles contracted, nor 
their blood coagulated ; and in both respects, the 
effect is in proportion to the cause *. 

I had two deer run, till they dropped down and 
died ; in 'neither did I find the muscles contracted, 
nor the blood coagulated. 

* This is the reason why hunted animal? are commonly more 
tender than those that are shot. 
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In many kinds of death we find that the muscles 
neither contract, nor the blood coagulate. In some 
cases the muscles will contract while the blood con- 
tinues fiuid, in some the contrary happens ; and in 
others the blood will only coagulate to the consist- 
ence of cream. 

Blows on the stomach kill immediately, and the 
muscles do not contract, nor does the blood coagu- 
late. Such deaths as prevent the contraction of the 
muscles, or the coagulation of the blood, are, I be- 
lieve, always sudden. Death from sudden gusts 
of passion, is of this kind ; and in all these cases 
the body soon putrefies after death. In many dis- 
eases, if accurately attended to, we find this corres- 
pondence between muscles and blood ; for where 
there is strong action going on, the muscles con- 
tract strongly after death, and the blood coagulates 
strongly. 

It is unnecessary, I imagine, to relate particular 
instances of the effects of each of those causes : I 
need only mention that I have seen them all. In a 
natural evacuation of blood, viz. menstruation, it is 
neither similar to blood taken from a vein of the 
same person, nor to that which is extravasated by 
an accident in any other part of the body ; but is a 
species of blood, changed, separated, or thrown off 
from the common mass, by an action of the vessels 
of the uterus, similar to that of secretion ; by which 
action the blood loses the principle of coagulation, 
and, I suppose, life. 

The natural deduction from all these facts, and 
observations, I think is perfectly easy ; it is impos- 
sible to miss it. 

This living principle in the blood, which I have 
endeavoured to shew to be similar in its effects to 
the living principle in the solids, owes its existence 
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to the same matter which belongs to the other, and 
is the materia vitae difPiisa, of which every part of an 
animal has its portion * : it is, as it were, diffused 
through the whole solids and fluids, making a neces- 
sary constituent part of them, and forming with 
them a perfect whole ; giving to both the power of 
preservation, the susceptibility of impression ; and, 
from their construction, giving them consequent 
reciprocal action. This is the matter which princi- 
pally composes the brain ; and where there is a brain, 
there must necessarily be parts to connect it with 
the rest of the body, which are the nerves ; and as 
the use of the nerves is to continue, and therefore 
convey the impression or action of the one to the 
other, these parts of communication must necessa- 
rily be of the same matter ; for any other matter 
could not continue the same action. 

From this it may be understood, that nothing ma- 
terial is conveyed from the brain, by the nerves ; 
nor vice versA,, from the body to the brain: for if 
that was exactly the case, it would not be necessary 
for the nerves to be of the same materials with the 
brain ; but as we find the nerves of the same mate- 
rials, it is a presumptive proof, that they only conti- 
nue the same action which they receive at either end. 

The blood has as much of the materia vitae as the 
solids, which keeps up that harmony between them ; 
and as every part endued with this principle has a 
sympathetic affection upon simple contact, so as to 
affect each other, (which I have called contiguous 

* I consider that something simUar to the materials of the brain is 
diffused through the body, and even contained in the blood ; between 
this and the brain a communication is kept up by the nerves ; I have, 
therefore, adopted terms explanatory of this theory; calling the 
brain, the materia vita; coacervata ; the nerves, the chorda; iuter- 
■nuncice ; and that diffused through the body, the materia vi tee diffusa. 

I 
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sympathy) so the blood, and the body, are capable of 
affecting, and being affected, by each other ; which 
accounts for that reciprocal influence which each has 
on the other. The blood being evidently composed 
of the same materials with the body, being endued 
with the same living powers, but from its unsettled 
state, having no communication with the brain, is 
one of the strongest proofs of the materia vitae mak- 
ing part of the composition of the body, independ- 
ent of the nerves ; and is similar, in this respect, to 
those inferior orders of animals that have no nerves, 
where every other principle of the animal is diffused 
through the whole. This opinion cannot be proved 
by experiment ; but I think daily experience shews 
us, that the living principle in the body acts exactly 
upon the same principle with the brain. Every part 
of the body is susceptible of impression ; and the 
materia vitae, of every part, is thrown into action ; 
which, if continued to the brain, produces sensation ; 
but it may only be such as to throw the part of im- 
pression into such actions as it is capable of, accord- 
ing to the kind of impression ; so does the brain or 
mind. The body loses impression by habit ; so does 
the brain : it continues action from habit ; so does 
the brain. The body, or parts of the body, have a 
recollection of former impressions, when impressed 
anew ; so has the brain ; but they have not sponta- 
neous memory as the brain has, because the brain is a 
complete whole of itself, and therefore its actions are 
complete in themselves. The materia vitae of the 
body being diffused, makes part of the body in which 
it exists and acts for this .part, probably for this part 
alone. The whole, taken together, hardly makes a 
whole, so as to constitute what might be called an 
organ ; the action of which is always for some other 
purpose than itself : but this is not the case with the 
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brain. The brain is a mass of this matter, not dif- 
fused through any thing, for the purpose of that 
thing, but constituting an organ in itself, the actions 
of which are for other purposes, viz. receiving, by 
means of the nerves, the vast variety of actions in 
the diffused materia vitae, which arise from impres- 
sion, and habit, combining these and distinguishing 
from what part they come. The whole of these ac- 
tions form the mind ; and, according to the result, 
impress more or less of the materia vitae of the body 
in return, producing in such parts consequent ac- 
tions. The brain then depends upon the body for 
its impression, which is sensation ; and the con- 
sequent action is that of the mind : and the body 
depends upon the consequence of this intelligence, 
or effect of this mind, called the will, to impress it 
to action ; but such arc not spent upon itself, but 
are for other purposes, and are called voluntary. 

But mere composition of matter does not give 
life ; for the dead body has all the composition it 
ever had : life is a property we do not understand : 
we can only see the necessary leading steps towards it. 

If nerves, either of themselves, or from their con- 
nection with the brain, gave vitality to our solids, 
how should a solid continue life, after a nerve is de- 
stroyed ? or, still more, when paralytic ? for the part 
continues to be nourished, although not to the full 
health of voluntary action ; and this nourishment is 
the blood ; for deprive it of the blood, and it mor- 
tifies. 

The uterus, in the time of pregnancy, increases in 
substance and size, probably fifty times beyond what 
it naturally is, and this increase is made up of living 
animal matter, which is capable of action within it- 
self. I think we may suppose its action more than 
double ; for the action of every individual payt of this 
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viscus, at this period, is much increased, even be- 
yond its increase of size ; and yet we find that the 
nerves of this part, arc not in the smallest degree in- 
creased. This shews that the nerves, and brain, have 
nothing to do with the actions of a part ; while the 
vessels, whose uses are evident, increase in propor- 
tion to the increased size : if the same had taken 
place with the nerves, we should have reasoned from 
analogy. It is probably impossible to say where the 
living principle first begins in the blood : whether in 
the chyle itself, or not till that fluid mixes with the 
other blood, and receives its influence from the lungs. 

I am, however, rather inclined to think, that the 
chyle is itself alive ; for we find it coagulates when 
extravasated ; it has the same pow'ers of separation 
with the blood ; and it acquires its power of action 
in the lungs as the venal blood does. I conceive 
this to be similar to the influence of the male and 
female on an egg, which requires air, and "a due 
warmth, to produce the principle of action in it ; 
and is somewhat similar to the venal blood coming 
to the lungs to receive new powers, which it commu- 
nicates to the body. To endeavour to prove whe- 
ther the chyle had the power of action in it, similar 
to the blood, I made the following experiment : 

1 opened the abdomen of a dog, and punctured 
one of the Largest lacteals at the root of the mesen- 
tery, out of which flowed a good deal of chyle : I then 
allowed this part to come in contact with another 
part of the mesentery, to see if they would unite, 
as extravasated blood does ; but they did not ; how- 
ever, this experiment, though performed -twice, is 
not conclusive ; for similar experiments with blood 
might not have succeeded. 

From what has been said with regard to the 
blood, that it becomes a solid, when extravasated in 



OF THE BLOOD. 


117 


the body, we must suppose that some material pur- 
pose is answered by it ; for if the blood could only 
have been of use in a fluid state, its solidity would 
not have been so much an object with nature. It 
appears to me to be evident that its fluidity is only 
intended for its motion ; and its motion is only to 
convey life, and living materials, to every part of 
the body. These materials, when carried, become 
solid ; so that solidity is^the ultimate end of the 
blood, as blood. 

The blood, when it naturally increases the body, 
or repairs a part, may be said to be extravasated, 
although not commonly so considered ; what is usu- 
ally understood to be extravasation, is when it arises 
from accident of some kind, or disease in the vessel, 
and of course is obvious to the sight ; but even this 
extravasation is of use by the blood coagulating, 
although too often it is in too large a quantity. 
Accident does not calculate the size of the vessel 
ruptured, to be just Qqual to the effect wanted by 
the rupture ; but nature has made a wise provision 
for this overplus. 

As extravasation arises from a rupture of a vessel, 
it is of service in the reunion of that vessel : if there 
are more solids ruptured than a vessel, as in a frac- 
ture of a bone, it becomes a bond of union to those 
parts : and this may be called, union by the first 
intention : but the union is not that of the two parts 
to e'ach other, but the union of the broken parts to 
the intermediate extravasated blood ; so that it is 
the blood and parts uniting, which constitutes the 
union by the first intention. 

This'blood, so extravasated, forms either vessels 
in itself, or vessels shoot out from the oricfinal sur- 
face of contact into it, forming an clongelion of 
themselves, as we have reason to .sup])OHe iiiey th» in 
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granulations. I have reason, however, to believe 
that the coagulum has the power, under necessary 
circumstances, to form vessels in, and of itself ; for 
I have already observed, that coagulation, although 
not organic, is still of a peculiar form, structure, or 
arrangement, so as to take on necessary action, 
which I should suppose is somewhat similar to mus- 
cular action. I think I have been able to inject 
what I suspected to be the beginning of a vascular 
formation in a coagulum, when it could not derive 
any vessels from the surrounding parts. By injecting 
the crural artery of a stump, above the knee, where 
there was a small piramidal coagulum, I have tilled 
this coagulum with my injection, as if it had been 
cellular ; but thez’e was no regular structure of ves- 
sels. When I compare tliis appearance, with that 
of many violent inflammations on surfaces where the 
red blood is extravasated, forming as it were specks 
of extravasation like stars ; and which, when in- 
jected, produce the same appearance with what I 
have described in the injection of the coagulum : 
when I compare these again with the progress of vas- 
cularity in the membranes of the chick, one can 
perceive a zone of specks beyond the surface of 
regular vessels close to the chick, similar to the above 
extravasation, and which in a few hours become vas- 
cular ; I conceive that these parts have a power of 
forming vessels within themselves, all of them acting 
upon the same principle. But where this coagulum 
can form an immediate union with the surrounding 
parts, it either receives vessels at this surface, or 
forms vessels first at this union, which communicate 
with those of the surrounding surface ; arid they 
either shoot deeper and deeper, or form vessels 
deeper and deeper, in the coagulum, till the whole 
meets in its centre : if it is by the first mode, viz. 

18 
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the shooting of vessels from the surrounding surfaces 
into the coagulum, then it may be the ruptured ves- 
sels in cases of accident, which "shoot into the co- 
agulum, and where a coagulum, or extravasation of 
coagulable lymph is thrown in between two surfaces 
only contiguous, there it may be the exhaling ves- 
sels of those surfaces which now become the vessels 
of the part. In whatever way they meet in the 
centre, they instantly embrace, unite, or inosculate : 
now this is all perfectly, and easily conceived, among 
living parts, but not otherwise. 

As the coagulum, whether wholly blood, or co- 
agulating lymph alone, has the materia vitae in its 
composition, which is the cause of all the above ac- 
tions, it soon opens a communication with the mind, 
forming within itself, nerves. Nerves have not the 
power of forming themselves into longer chords, as 
we conceive vessels to have ; for we know, that in 
the imion of a cut nerve, where a piece has been 
taken out, it is by means of the blood forming a 
union of coagulum ; aud, that the coagulum gradu- 
ally becomes more and more of the texture, and has, 
of course, more and more the use of a nerve, some- 
what similar to the gradual change of blood into a 
bone, in fractures. 

It would appear then, that the blood is subservient 
to two purposes in an animal : the one is the support 
of the matter of the body when formed ; the other 
is the support of the different actions of the body. 

VII. Some unconnected Experiments respecting the 

Elood. 

The following experiments have rather been ima- 
gined than fully executed, and the subject is rather 
broached and touched upon than prosecuted ; but 
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as I have not time, a| present, to go through with 
the experiments, so as to arrive at some general re- 
sult, I thought it better to bring forward, what, in 
my opinion, should be done, than to omit the subject 
altogether *. 

I wished to see if blood that coagulated, with an 
inflammatory crust putrefied later than that which 
coagulated without it ; for I conceived that the 
strength of coagulation was somewhat similar to the 
strength of contraction in a muscle, resisting putre- 
faction. For this purpose I ordered the following 
experiments to be made : 

Experiment I. Four ounces of blood were taken 
from the arm, which, after coagulation, had the in- 
flammatory crust upon its surface, and was also 
cupped. # 

Experiment II. On the same day, four ounces of 
blood were taken from another person’s arm, which, 
on coagulating, shewed no inflammatory crust on its 
surface. Both these quantities of blood were kept, in 
order to see which would resist putrefaction longest. 

By the fourth day, that without buff was putrefied ; 
but the blood with the inflammatory crust did not 
putrefy till the seventh day. 

In these two experiments it would appear that the 
inflammatory blood preserved its sweetness longest ; 
but, from a repetition of these experiments, it did 
not appear upon the whole that there was much dif- 
ference. 

To see whether the blood in a young person or an 
old one became soonest putrid, I desired that the 
following trials should be made. 

June 24th. Some blood was taken from a woman 

Many of these experiments were repeated, by my desire, by Dr. 
Physic, now of Philadelphia, when he acted as house-surgeon at St, 
George’s Hospital, whose accuracy I could depend upon. 
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twenty years of age, and ita surfacp, after coagula- 
tion, was covered with an inflammatory crust. 

On the same day, some blood was taken from a 
woman, aged sixty, when the crassamentum was 
also covered with an inflammatory crust. 

These quantities of blood were set by. 

The blood from the old woman putrefied in two 
days. That from the young woman kept quite sweet 
till the fifth day, when it began to smell disagree- 
ably ; in this state it continued two days more, and 
then emitted the common odour of putrid blood. 

Several experiments were made in the course of 
the summer, of a similar nature with the last, in all 
which it appeared that the blood from young people, 
kept longer sweet than that which was taken from 
the old. 

Experiment III. In October, 1790, when the wea- 
ther was cold, some blood was taken from two men, 
one of whom was seventy-five years of age, and the 
other eighty-three, about six ounces from each. The 
blood in each kept sweet till the fifth day ; but, on 
the sixth, both quantities smelt equally putrid, which 
uniformity accords with the above experiment. 

To see if recent blood or coagulated blood lost 
their heat soonest. 

Experiment IV. Four ounces of blood, after co- 
agulation, was heated till it raised the mercury of a 
thermometer, placed in the middle of the coagulum, 
to the 98th degree. The thermometer was put into 
a similar quantity of blood, immediately after it was 
taken from the vein, and the mercury stood at 90“. 
These were placed by each other, and the thermo- 
meter pfit alternately into each, to observe how they 


parted with their heat. 

Coagulated blood 98® 

Ditto, after two minutes 97® 
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Coagulated blood, after four minutes more • • 93“ 


Ditto, after twa^ditto more 92” 

Ditto, after two ditto more ....•.*...•...91" 

Recent blood 90" 

Ditto, after two minutes 89" 

Ditto, after four minutes more 88" 

Ditto, after two ditto more coagulated 87" 

Ditto, after two ditto more* 86“ 


This experiment was not accurately made, for the 
two bloods should have been of the same temper- 
ature, because the warmer any body is, the faster it 
will lose its heat to any neighbouring colder body ; 
yet I believe that the coagulated blood lost its heat 
faster than the fluid blood. 

To see whether a stimulus can be applied to the 
blood, so as to make it coagulate faster than it does 
naturally, I desired the following experiment to be 
made : 

Three ounces of blood were taken from a boy 
about ten years of age, and immediately after, the 
cup was put into water heated to 150”. A similar 
quantity was taken in another cup from the same 
boy, at the same time, which was put into water 
heated only to 48”. The first coagulated completely 
in five minutes, but the latter remained quite fluid 
for twenty minutes, and then began to coagulate, 
but was not completely coagulated for five minutes 
more. When looking at each portion of blood an 
hour afterwards, it appeared that the blood which 
coagulated in the warmest water, had the greatest 
proportion of serum, and the least of crassamentum ; 
but by next morning, the serum in each was equal 
in quantity, and the crassamentum of equal size. 

This experiment shews that heat above the natu- 
ral standard, acts as a stimulus upon the blood, and 
makes it coagulate considerably sooner than cold 
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does, though not more firmly. This heat did not 
act as heat upon the blood, but oliiy* as the stimulus ; 
for heat acting as heat would also have coagulated 
the serum, which was not the case. 

This experiment, or a similar one, is brought for- 
ward as one of the proofs of the living principles of 
the blood, where it is contrasted with a similar ex- 
periment on living muscles. 

To see whether blood, when mixed with different 
substances in strong solution, and which appeared 
to prevent coagulation, would, when diluted with 
water, admit of coagulation. 

In December, half an ounce of blood, immediately 
after it was taken from the arm, was mixed with one 
pound of water. This was intended as a standard 
to judge of the others. 

More blood was taken from the same person at 
the same time, to which a strong solution of Glau- 
ber’s salts was added ; this altered its colour to a 
florid red, and was found to prevent it from coagu- 
lating. A strong solution of Glauber’s salts, there- 
fore, has the power of preventing the coagulation of 
the blood. Ten minutes after this mixture, half an 
ounce of it was mixed with one pound of water; 
half an hour after, another half ounce was mixed 
with one pound of water ; at the end of an hour, 
the same was done, and also after two hours; all 
these were allowed to stand twenty-four hours, when 
the pure blood and water had deposited a consider- 
able dark-coloured sediment, and a light-coloured 
blood was suspended, which had begun to subside, 
leaving the fluid above perfectly transparent, and of 
a beautiful red colour. The different portions of 
blood which had been first mixed with the salt, and 
afterwards with water, had the cloud exactly like 
that of the pure blood, but there was no sediment 
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whatever at the bottom of the vessel : this cloud 
gradually subsided, and left the fluid above of a beau- 
tiful red colour, and also quite transparent. At this 
time, (viz. twenty-four hours after the mixture of 
the salt with the blood) another half ounce was 
mixed with one pound of water, and next day the 
appearances were exactly similar to what have been 
already described. 

The sediment in the pure blood was most proba- 
bly the coagulating lymph ; and as there was none 
in the others, it is most likely that the lymph in 
them did not now coagulate. 

As medicines, when taken into the circulation, 
whether by the stomach or by the skin, produce 
considerable effects on the constitution, I wished to 
know what effect such substances would have upon 
the blood, with regard to the act and power of its 
coagulation. 

Two ounces of blood were received from the 
arm into a vessel, as a standard of natural coagu- 
lation. 

Two ounces more were taken in another vessel, 
to which one ounce of water was added. The in- 
tention of this addition was to put this blood in the 
same circumstances with blood in other comparative 
trials, respecting water, so that the difference, if 
there was any, must belong to the substance mixed 
with the blood, independent of the water. 

Two ounces more of blood were received in ano- 
ther vessel, to which was added one ounce of the 
decoction of bark. 

These different quantities were taken from one per- 
son, one after the other, in the same order'in which 
they are here set down. After six minutes, the 
blood mixed with water was quite coagulated : after 
nine minutes, that mixed with the decoction of Pc- 
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ruvian bark formed a loose coagulirm : after twelve 
minutes the blood first drawn coagulated : the co- 
agula of the first and second drawn blood were 
equally firm ; the water in the second having been 
squeezed out along with the serum ; but that mixed 
with the decoction of bark was much less so. It 
appears from these experiments, that water rather 
hastened coagulation, but made it neither firmer nor 
looser in the texture. 

In the following experiments the blood was first 
all received into one vessel, and stirred before it was 
mixed with the different substances. 

The intention of this was, that the three portions 
of blood might all be exactly under the same cir- 
cumstances. 

Two ounces were poured into a vessel as a stand- 
ard of natural coagulation. 

Two ounces more of blood were poured into ano- 
ther vessel, to which was added two ounces of wa- 
ter, as in the former experiment. Two ounees more 
were mixed with two ounces of the decoction of 
bark : after twelve minutes the two first were coa- 
gulated, and the coagula were equally firm : after 
fourteen minutes, that with the decoction, of bark 
coagulated, but the coagulum was very loose. Upon 
comparing the three coagula next day, that which 
had the decoction of bark mixed with it, was by 
much the least firm. 

This experiment was repeated, and the result was 
nearly the same ; and it shews, that even putting 
equal parts of water and blood together, did not alter 
the time, or the firmness of coagulation ; but that 
the decoction of bark evidently did. 

Some blood was taken from the arm into a bason, 
stirred, and then mixed with different infusions, as 
follows : 
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Two cwinces Were mixed with the same quantity 
of the infusion of columba-root. " 

Two ounces, with the same quantity of the infu- 
sion of gentian ; two more, with two ounces of the 
watery solution of opium ; and two ounces were 
kept in a vessel by themselves. 

The blood vd^ich had been mixed with the bitter 
infusions, and the simple blbod, all coagulated ^at the 
same time, viz. in six minutes ; but that which had 
been mixed with the infusion of gentian was firmer 
than with the infusion of columba-root, but was not 
more firm than the coagulum of the simple blood. 
The blood which had been mixed with the solution 
of opium did not coagulate for twelve minutes, and 
then the coagulum was very loose. 

This experiment, with the opium, was repeated, 
and the result was exactly the same. 

Of extraneous Matter in the Ulood. 

Whatever is dissolved in the blood must be only 
diffused through it, not chemically combined with 
it, otherwise the nature of the blood itself would be 
altered, and the effect of medicine destroyed. The 
blood can receive and retain extraneous matter, ca- 
pable of destroying the solids, by stimulating to ac- 
tion so as to destroy them. 

Extraneous matter in the blood is capable of alter- 
ing the chemical properties of the solids in those who 
work in lead, as is evident in the following case : 

Morgan, a house-painter, who had been paralytic 
in his hands and legs for a considerable time, was 
thrown down, and had his thigh-bone broken just 
below the little trochanter. The upper end of the 
inferior portion had passed over the outside of the 
other, and movtd with the knee, so that the end of 
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the lower bone was taken for the great trochanter ; 
but I discovered the fracture, by extending the leg, 
and got the portions of bone in their places, and 
bound up the limb with a roller. It went on well 
for near a fortnight^ only his hands swelling at times, 
which. gave way to fomentations; in the third week 
he grew very ill, became low, had a kind of lethargy, 
a great deal of blood came out of his mouth, he sunk 
still lower, and died about three weeks after the ac- 
cident. 

On examining the body after death, the muscles, 
particularly those of the arms, had lost their natural 
colour ; but instead of being ligamentous and semi- 
transparent, as happens in common paralysis, they 
were opaque, resembling exactly, in appearance, 
parts steeped in a solution of Goulard's extract. 
From this case it appears the lead had been evi- 
dently carried along with the blood, even into the 
muscles themselves. 
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OF THE VASCULAR SYSTEM. 


T. General Observations on Muscular Contraction and 

Elasticity. 

It is not my preset intention to explain all the cir- 
cumstances connected with muscular contraction 
and relaxation, nor that other power of action intro- 
duced into an animal body, called elasticity. I pro- 
pose only to state a few of the facts which throw 
some light upon the vascular system, by shewing 
that there is in vessels a power of muscular action ; 
and that the co-operation of elasticity is also neces- 
sary to their function ; these may likewise assist in 
explaining the manner in which" the two powers are 
combined ; I may, however, occasionally be led to 
mention causes and eifects, which cannot be imme- 
deately considered as applicable to the vessels them- 
selves, though they will render many of the pheno- 
mena in the vascular system more easy to be un- 
derstood. 

The common, action of a muscle, from which its 
immediate use is j^erived, is its contraction ; and 
the effect produced by it, is that of bringing the 
origin and insertion, or the parts which it is fitted to 
move, nearer each other * ; which is universally the 


* I do not here consider the circumflex tendons ; for, by the ori- 
gin and insertion, I mean the muscular ends of the fibres, 

15 
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case whether the muscle is straight, holloa, or circa-' 
lar. It is likewise necessary that a. muscle should 
relax, or be capable of relaxation ; a condition which 
allows it to be stretched, by permit^g the parts 
acted upon to r^leede from each othA:. ’ Muscles, in 
common, probably, with every other part of the body, 
have a power of adapting themse|yes to the neces- 
sary distance betweeii origin and insertion, in case, 
an alteration has taken place in the natural distance ; 
and I have reason to believe, that under certain Cir- 
cumstances, they have a power of becoming longer, 
almost immediately, than they are in the natural 
relaxed, or even the natural c^mgated state of their 
fibres. This opinion will behest illustrated in in- 
flammation. 

Muscular contraction has been generally supposed 
to arise from some impression, which is commonly 
called, a stimulus ; I doubt, however, of an impres- 
sion being always necessary ; and I believe that in 
many cases the cessation of an accustomed impulse 
may become the cause of contraction in a muscle. 
The sphincter iridis of the eye contracts when there 
is too much light ; but the radii contract when there 
is little or no light. I can even conceive that a 
cessation of action requires its stimulus to produce 
it, which may be called the stimulus of cessation ; for 
relaxation is not the state into which a muscle will 
naturally fall upon the removal of a continued stimu- 
lus ; a muscle remaining conti^ted after absolute 
death, when the stimulus of. pgfea^^ cannot be 
applied ; so that a muscle can as little relax after 
death, it can contract. If a stone is raised, and 
the raising power removed, it falls ; but it would not 
fall if not acted upon. When it has fallen it lies at 
rest, but so it would have done, when raised, if gra- 
vitation would have allowed it. The stone is passive. 


K 
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and must bo^acted upon. Whatjgver becomes a stimu- 
lus i^'bue set of muscles^ becomes a cause of relaxa- 
tion to those which act in a contrary direction * ; 
anil 'whaleyer;;^becomes a stimulus to one part of a 
ipuscular canal;’' where a successioi#of actions is to 
tal|,e place, becomes also a cause of relaxation in the 
part beyond it, a§, in an intestine. 

Muscular contraction, in soi^e of the involuntary 
muscles, does not constantly arise from immediate 
stimuli, as in the sphincters ; for the sphincter ani 
contracts whenever the stimulus of relaxation is re- 
moved, which may be said to produce the stimulus 
for contraction. 

Muscular actions have been divided into the vo- 
luntary, involuntary, and mixed, which is only divid- 
ing them according to the different natural modes of 
stimuli, or causes of their action : to these a fourth 
might be added, where the actions are in consequence 
of accidental stimuli or impressions, to which both 
the voluntary and involuntary muscles are subject, 
viz. such as arise from affections of the mind f , or 
are the immediate effects of violence. 

The involuntary contraction should be first con- 
sidered, as the more necessary operations of the ma- 
chine are carried on by it; for the machine could 
even exist independ^t )of any voluntary contraction ; 
but it could not go on if left wholly to the voluntary 
contraction of the muscles, unless we were endued 
with innate ideas capable of producing a will. This 
involuntary contraction is very extensive in the sys- 
tem, and is employed in carrying on a number of 

♦ This might be called a sympathetic stimulus, and is that which 
regulates the actions of the whole machine ; and which I have called, 
in another place, tlie stimulus of necessity, 

t Mind and will are often blended together, but will has nothing to 
do here. 
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operations^ of whi<^ the circuTation is one ; and 
which may be said to be, in a grefat measure, the 
economy of the animal within itself. 

The mixed kind of contraction is i^st to oilr pre- 
sent purpose, %nd is of two kinds, though it has 
been in general supposed to be of one kind only, and 
that belonging solely to the museles of respiration, 
as being in them the?most conspicuous. But in fact, 
we find another mode of involuntary actions in other 
muscles of the body where it answers very useful 
purposes. In these the involuntary contraction may 
be reckoned the natural state ; and it is a kind of 
permanent contraction, these biuscles only relaxing 
occasionally ; by which means parts are sustained or 
supported ; the voluntary contraction of such muscles 
is also only occasional. All sphincter muscles in some 
degree partake of this power, and therefore should 
be called, muscles with power of occasional relaxa- 
tion. For although many circular muscles may not 
have these mixed contractions, as the orbicularis 
palpebrarum ; yet that muscle has a disposition to 
contract peculiar to itself. Its relaxation is to be 
reckoned of the active kind, which may be called, 
the relaxation of watchfulness, and it is when tired 
of this species of action that if ;Con tracts; which, on 
the contrary, may be called, ® ^ntraction of sleep : 
or it mray be considered as an elongator muscle to 
the levator palpebrm, with a disposition to remain 
relaxed while that muscle* is oOntracted, but con- 
tracting when the elevator is tired. The natural 
contraction of the orbicula|is muscle is involuntary ; 
the relaxation, both natural and occasional, is invo- 
luntary; but it has likewise a voluntary contraction 
and relaxation, which can be made to exceed the in- 
voluntary, resenibling what is inherent in all the 
sphincters. 
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Sphincter muscleS, as those of the anus and ufethra, 
and prohahly the expulsatores, seminis, and crura of 
the diaphragm, have both a voluntary and involun- 
tary' contraction. In the two sphincters of the anus 
and urethra this is evident ; and the iifvoluntary con- 
traction in these muscles I have called, sphinctoric. 
The sphincter ani possesses it to a degree just 
sufficient to resist the pressure of the air and faeces, 
while the parts above are inactive, preventing the 
escape of these, till they give the stimulus for expul- 
sion, and then an involuntary relaxation naturally 
takes place, similar to what happens in muscular 
canals. 

The sphinctoric contraction resembles, in its effects, 
that produced by elastic ligaments in other parts of 
the body, which action may be called, contractile 
elasticity, as bringing back the parts to a certain ne- 
cessary state, and retaining them there. But elasti- 
city would not here have answered all the purposes, 
since, as it has no relaxing power, more force would 
have been required to overcome its resistance in the 
expulsion of the faces tluiii the gut above could have 
been able to exert. But the sustaining power being 
muscular contraction, a relaxation or cessation of 
that contraction during the time of expulsion, leaves 
nothing fof the faeces to do ; but, by means of the 
action above, simply to dilate the relaxed parts. 
There is, likewise, in these muscles, a still further 
power of contraction, wMch is produced by the will, 
and for the purpose of giving on particular occasions 
greater force than what is commonly necessary. The 
voluntary action of thes^ muscles is, therefore, we 
find, more powerful than the involuntary ; but upon 
the whole I think we have reason to suppose, that 
the involuntary muscles are much stronger than the 
ftoluntwy. Can wc believe, that so thin a muscle as 
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the colon of a horse could squeeze out its contents, 
consisting of a column of dung about eight inches 
diameter, if those involuntary muscles had no more 
strength than the muscles of an extremity ? When 
we see the bladder of urine throwing out its con- 
tents through a large tube, to a distance perhaps two 
yards beyond its extreme end, we must suppose a 
much greater force exerted than could belong to any 
such quantity of voluntary muscle. For I believe that 
by grasping the bladder with both hands we could 
not make the water flow out to an equal distance. 
It may be here observed, that the power of involun- 
tary contraction commonly remains longer than that 
of the voluntary, though I believe not in all instances ; 
which diflcreiice produces a greater variety in the 
former, than in the latter. Thus the muscular action 
of the arteries is longer retained than that of the 
heart. 

Elasticity is a property of matter (whether animal 
or not) which renders it capable of restoring itself 
to its natural position, after having been acted upon 
by some mechanical power, but having no power 
of action arising out of itself; this is exactly the 
rever^ of muscular contraction. Muscles, as has 
been already observed, have the power of contrac- 
tion and of cessation, which last is called, Relaxation ; 
but not the power of elongation, which would be 
an act of restoration, such as exists in elasticity. 

A muscle, therefore, has the power of aption within 
itself, by which it produces it# effects, but is obliged 
to other powers for its restoration, so as to be able 
to act again ; whereas elalticity is obliged to other 
powers to alter the position of the parts, so as to 
require recovery or restoration ; but this it is capable 
of doing itself, and by this power it produces its 
effects, becoming a cause of motion in otheivbodies: 
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A body possessed of this property, when brought 
from the._ stateff of rest, is always endeavouring to 
arrive at this state, which it also endeavours to pre- 
serve l and it ris capable of supporting itself in this 
state in proportion to the degree of elasticity which 
may belong to it. 

The action of elasticity is continual, and its imme- 
diate effects are produced whenever the resistance is 
removed ; by which it^may be distinguished from 
other powers. Elastic matter can J^ither be extended 
beyond its state of rest, or brought within it. Thus 
a spring being bent, its concave side is brought 
within this state, and the convex side is carried be- 
yond it : when under these circumstances it is left to 
itself, both sides endeavour to restore themselves. 
The power of an elastic body is ^permanent, always 
acting with a force proportioned ;to the power ap- 
plied, and therefore reacts as the body is elongated, 
bent, or compressed ; but this is very different from 
the action of a muscle, as this last may act with its 
full force, or only part, or not at all, according to 
circumstances. Elasticity *, which has the power of 
resisting the power of other parts, as well as of re- 
storing the substance endowed with it, when f|jircibly 
removed from a state of rest, is introduced mto an 
animal bo^, in order to co-operate in many respects 
with the musdles, and so to act as to restore or fit 
them for a new action, becoming in many cases anta- 

^ It is to be observed, that elasticity in animals does not, like mus- 
cular contraction, depend on life; an elastic body possessing that 
quality as perfectly after death before. Elasticity admits of two 
actions, a contraction, when the substance is extended beyond the 
natural state, and an extension, when it is compressed within it; both 
these are possessed by the elastic parts which compose the vascular 
system; whereas muscles have but one action, or at least, but one 
which can produce an immediate effect, and that is, contraction 
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gonists to the muscles, which will.be described when 
we speak of the combination of the tv/p. 

II. General Observations on the Elongation of relaxed 

Muscles. 

Every thing in nature that has the power of ac- 
tion has . two kinds of motion exerted alternately, 
and Restate of rest,. Of the former, the 'bne may be 
called, the iiactive';*'lhe othe^^ the state of recovery. 
In a muscle the actiV^ is the state of contraction ; 
the other, the state of relaxation : the state of rest is 
merely the state of inaction. The contractile state 
of a muscle, as well as the relaxed, arises from a 
power inherent in itself ; but the recovery, or elonga- 
tion, must depend on some other power. 

Simple relaxatipp'^'^of a contracted muscle is not 
sufficient to enable it to produce another requisite 
effect ; it is, therefore, necessary that there should 
be an elongater equal to the quantity of contraction 
intended to be produced : and as no muscle has the 
power of extending itself into what I shall call, the 
state of recovery, an elongater of some kind or other 
is required, to enable every muscle to produce its 
effect, Iby a renewal of contraction. This, although 
in some respects similar to the winding up^f.a clock, 
in others differs materially from' it. ]|^or me muscle 
being capable of relaxing itself, there is no resistance 
to overcome, except the vis iner|;iaB and friction of 
the matter to be removed : whei^s in the clock, the 
power that wiuds it up must be greater than the 
spring or weight, to be capable of overcoming the 
gravity *of the weight, or the elasticity of the spring, 
together with the vis inertiae. 

The elongation of muscles is not the immediate 
cause of their relaxation, but the effect of a contrary 

11 
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and necessary motion of the elongaters, by which 
they are recoit^red so as to be enabled to renew their 
action with effect. 

The elongaterS;, or powers which enable muscles 
to recover themselves, are not always muscular ; for 
when simple elongation is required, it is effected 
by other means, as elasticity, which is the case, in 
part, in the blood-vessels ; and sometimes by motion 
in matter ff>reign to the body„ y^ , propelled Ifeither 
by muscles or elasticity, as is “ 41 ?<^he c£^^e in blood- 
vessels. The elongaters may divided into three 
kinds, with their compounds. * # 

The first kind is muscular, and these may either 
act immediately, or they may act on some other sub- 
stance, by which action that substance becomes the 
immediate cause of the elongation. Those which 
act immediately, and become.i^longaters to other 
muscles by their contraction, ate in turn elongated 
by the' contraction of these very muscles, to which 
they served as elongaters ; the two sets thus becom- 
ing reciprocally elongaters to each other. This is 
the case with the greater part of the muscles in the 
body, and in some muscles, as the occipito frontalis, 
two different portions are reciprocally elongaters; 
yet these may strictly be considered as two muscles ; 
for although there is no interruption in the tendon, 
they move the same part in two opposite directions, 
like distinct antagonist muscles. 

These reciprocal elongaters, by their mutual ac- 
tion on each other, bring out a middle state between 
the extremes of contraction 'and elongation, which 
is the state of ease, or tone, in both. This appears 
not to be so much required for the ease of the re- 
laxed muscle, as for that of the part moved ; either 
extreme of motion leaving the muscle in an uneasy 
state. We find, therefore, that as soon as any set 
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of muscles ceases to act, the elongaters which were 
stretched during their action, are stin]|ilated either 
by this cessation, or by the uneasy state into which 
the parts moved have been put, they act to bring 
these parts into a state the furthest removed from 
the extremes which were uneasy, and by which the 
stimulus arising from both is equally balanced. 

This, however, can only happen in such parts of 
the body as are fu^ipished with muscular elongaters ; 
where thes^ are v^ndliing, th# muscles of the part 
having but onfe office^vjfhMr state of ease is that of 
simple relaxation, aH-^they can have no middle state 
from the action of antagonists, but such are com- 
monly muscular parts, or so constructed as not to be 
thrown into aq uneasy position by the action of their 
muscles. I suppose, however, that an elongated 
state in a muscle is-in uneasy state ; a muscle, there- 
fore, that is stretched, although in a relaxed state, 
is uneasy, and will contract a certain length, to what 
is probably the middle state. 

It is still necessary that such parts as are simply 
muscular, and having no antagonist muscles appro- 
priated immediately for such purposes^ should have 
their muscles elongated ; this is still performed by 
muscles, but in a secondary way ; for instance, by a 
succession of actions in difierent parts, ^ach per- 
forming ^the same effect, the last action.^ becoming an 
antagonist to the succeeding. 

This second mode of elongation takes place in all 
the muscles which assist in forming canals. In them 
the muscles, if once contracted, cannot be elongated, 
or the part dilated again; but by the contraction of 
some other part of the canal, propelling its contents 
into the relaxed part, and by that means serving as 
an elongater. This, in some instances, goes on in 
regular succession, as we know the dilatation of the 
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fauces to be occasioned by the action of the mouth 
and .tongue 9| that of the oesophagus, by the contrac- 
tion of the jfaiices ; of the stomach, by that of the 
oesophagus ; the upper part of the intestines by the 
stomach, and so on;' the successive contractions of 
the last-dilated parts pushing on the contents, and 
in that manner becoming elongaters of the muscles 
next in succession of action. A first propelling 
power, such as a heart, could in these instances have 
had but little effect, hnd would even have been un- 
necessary ; for as there mh^t be^a succession of con- 
tractions and dilatations, its power would soon 
have been lost. This mode of propelling substances 
through canals, as stated above, would probably have 
been too slow for the circulation in many animals ; 
but' I believe is very much the case in others. 

The elongation of the muscles of the bladder, 
from the distention of urine, becomes the means by 
which they are excited to recover themselves so as 
to renew their action, and may be referred to the 
same general head. 

The third kind is by means of elastic substances, 
which render the combined actions produced by 
muscular contraction and elasticity more compli- 
cated. Elasticity we find to be introduced both as 
an assistant to the contraction of the muscles, and 
as an antagonist or elongater ; the natural position 
being that which is produced by the elasticity. 
Thus we see elasticity combined with muscular ac- 
tion assisting in the contraction of muscles on one 
side, and likewise performing the office of elongaters 
or antagonists on the opposite, by bringing parts, 
which have been moved by muscles, back into their 
natural position. Such parts too as have yielded to 
the action of some other power, as gravitation, are 
brought back into what may be called, a natural 
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state, and are retained there by elasticity, till that 
power is again overcome by another, as. ill the necks 
of some animals. We may hence see that' the appli- 
cation of those powers is twofold ; one, where the 
muscles and elastic substance assist each other ; 
the second, where they are antagonists, the elastic 
being neither assisted by the muscular parts, nor the 
muscular by the elastic : for many parts of the body 
are so constructed, as to admit of but one kind of 
muscular action, the otJit^r actibn arising from elas- 
ticity alone ; it being necessary that such parts 
should have a determined or middle state, though 
not intended as a state of ease. 

Of this kind are the blood-vessels, trachea, bronchia, 
the cars of animals, &c. in which, therefore, elasti- 
city is introduced to procure that determined state, 
and is chiefly employed where the middle state is 
much limited. For it is to be observed, that the 
middle state, when produced by muscular action, has 
not commonly a determined point of rest, but admits 
of considerable latitude between the two extremes ; 
except in the sphincters. AVhere it is produced by 
elasticity, it is always more determined, provided 
the elasticity has sufficient power to overcome the 
natural or accidental resistance ; and where that is 
the case, we must suppose that a state in some de- 
gree determined was necessary to such parts. But 
where the elastic power is not sufficient to overcome 
the natural, or accidental resistance, then it is as- 
sisted by the muscular, which forms one of the com- 
pounds of the three modes of elongation ; instances 
of which we have in many joints. 

The relaxed state of a muscle would appear in 
general to be the most natural ; but to this there are 
exceptions; a degree of contraction appearing na- 
tural to some muscles. 
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The face, foic instance, is a part where the action 
of the muscles on one side influences the position of 
the parts oh the other side; a circumstance, perhaps, 
peculiar to the face; here, therefore, the muscles 
bring and keep thO'^ll^in in one position, till altered 
by an increased aefion in some other muscle ; and 
when this increased action ceases, the constant and 
natural contraction of the whole (similar to that of 
the sphincter) immediately takes place 

Sphincter muscles are tfee most remarkable in- 
stances of this, being always above three parts con- 
tracted f . 

The constant and regular degree of contraction in 
those sphincter muscles, serves the purposes of elas- 
ticity, and may have superior advantages ; as we 
know that they have a power of relaxing when their 
elongaters act, which no elastic substance can have. 
Hence, we see, that where a continued action only 
is wanted, there is elasticity : where an alternate 
action and relaxation, there is the action of muscles ; 
where only an occasional relaxing power is required, 
there are muscles under certain restrictions ; and 
where a constant power of contraction is necessary, 
but which is occasionally to be overcome by mus- 
cles, there are introduced both elasticity and muscular 
powers co-operating with each other in their actions. 

Where constant action is not necessary, muscles 
alone are employed, as in the greater number of 
moving parts in most animals ; and where any posi- 
tion is required to be constant, and the motion only 


* As a proof that this is muscular contraction, and not elasticity, 
we find that the face in a dead body does not keep its natural form, 
nor resume it when lost 

f The parts supplied with sphincters, do not contract after being 
dilated in the dead body, which they certainly would do if the con- 
traction in the living body had arisen from elasticity. 
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occasional, from being seldom wanted, there elasti- 
city alone is employed for the purpose Ipif constant 
position, and muscles for the occasional action *. 

When a position is to be pret|y constant, yet elas- 
tic substances are not employed, we hav^ muscles 
endowed with the power of constant conttRction to 
a certain degree, but capable of cither relaxation, or 
greater contraction, as in the sphincters. 

We find, therefore, that in many parts of an ani- 
mal body fitted for motipn, a tolerably constant po- 
sition is necessary, at the same time that an occa- 
sional self-moving power is also wanted, to serve as 
a sort of auxiliary to the performance of the Neces- 
sary action. For such occasional actions, muscles, 
assisted by elastic substances, are employed ; the 
elastic power easing the muscles in the fixed posi- 
tion, and the muscular giving the increased occasional 
action ; and in other parts of the body, where a more 
constant action was wanted, and could not be com- 
idetcly obtained by elasticity, there are to be found 
muscles endowed with the property of both perma- 
nent and occasional contraction. 

The elastic power is very remarkable in such 
parts of an animal body as require a constant effort 
to support them ; elasticity being introduced to act 
against the power of gravitation, as in the necks of 
animals whose heads are held horizontally, or beyond 
the centre of gravity. This is effected by an elastic 
ligament, and is strikingly illustrated in the camel, 
whose neck is long. . Between the vertebrae of the 

Some bivalves (as the oyster) have a strong muscle passing be- 
tween the shglls for closing them occasionally ; but for opening them 
no muscles are made use of, as this is performed by an elastic liga- 
ment in the joint of the two shells, which is squeezed, when shut, 
by the contraction of the muscle ; and when the muscle ceases to 
contract, the elasticity of the ligament expands it, so that the shell is 
opened. 
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neck'ihd bicks-^of fowls, are placed elastic ligaments 
for the same purpose; the wings of bird^ and bats 
are also furnished i^ith them, by which nieans they 
are retained closei^^te^he body when not used in fly- 
ing. Olathe abddS^ro of most quadrupeds are like- 
wise to be found el^ic ligaments, especially on that 
of the elephant, which is a constant support to the 
parts in their horizontal position, and even the cellu- 
lar membrane of the elephant has a degree of elasti- 
city much above what is generally met with in cel- 
lular membranes. Hence there is less expense of 
muscular contraction in such parts. The trachea 
and its branches are instances of these two powers ; 
being'f composed of cartilages, muscles, and mem- 
branes; the proportion of muscular substance, how- 
ever, is small, the muscles which act principally upon 
this part being those of respiration ; but the tendency 
of the action of the proper muscles of tlie trachea is 
to compress and alter the size of the trachea ; this is 
counteracted by the elasticity of the cartilages, and 
membranes, exerting a constant and regular endea- 
vour to keep it of one certain size. 

The external ears of many animals furnish us with 
another instance of the joint application of these two 
powers ; for being chiefly composed of elastic carti- 
lage, they retain a general uniformity of shape, al- 
though that is capable of being altered occasionally 
by the action of muscles. 

It is, however, to be observed, that in all cases 
where these two powers are joined, the muscular, as 
it can always act in opposition to the elastic, must 
be the strongest, and capable of being carried fur- 
ther than the other ; it therefore must always be 
proportionably stronger than it otherwise need to 
have been. 

Parts in which these two powers are employed. 
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are capable of being in either of three states, the 
natural, the stretched, and the contracted ; but in 
some parts the natural state may, coincide either with 
the stretched, or contracted, ^^^^ponsequently such 
parts are only capable of bein^^^two staj^s^ The 
natural state is produced by th#€lastic power simply, 
the contracted is fhe effect of the muscular power 
alone, and the stretched is produced either by some 
foreign force or body protruded, which may be ef- 
fected by a njiuscular power. 

III. Of the Structure of Arteries. 

The arteries in an animal, as far as w^^jMci ex- 
amine them, are endowed with the property -of eliws- 
ticity, the use of which we perceive in the action of 
those parts ; and this jpower is at all times demon- 
strable, while the muscular has been by some over- 
looked, by others denied, and has only been asserted 
by others as appearing necessary by reasoning from 
analogy. 

The quantity of elasticity in any artery, on which 
an experiment can be made, is easily ascertained, as 
it only requires the application of an opposing force, 
to prove both its power and extent. But it will ap- 
pear from experiment, that the power varies accord- 
ing to the. distance from the heart, being greatest at 
the heart; while probably the extent maybe the 
same in every artery. 

To endeavour to ascertain the elasticity of arte- 
ries, I made comparative experiments on the aorta 
and pulmonary artery. Having cut off a portion of 
about an inch in length from the ascending aorta, at 
half an inch above the valves, and having slit it up, 
it measured, transversely, two inches and three quar- 
ters, but when stretched to its full length, three 
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inches hnd three*quarters, having gained rather more 
than one-third, and having required a force^ equal to 
the weight of one pound ten ounces to produce this 
effect. A similar sQg^on was made of the pulmo- 
nary artery in the sacmfe subject, which measured two 
inches one-half, transversely ; ai^ whe.n subjected 
to trial in the same manner, was’ stretched to three 
inches and a half, being rather more in proportion 
than the aorta ; so that the pulmonary artery appears 
to havp rather more elasticity than the aorta. It is 
not khpossible that this differehce might arise from 
the aorta having lost some of its elasticity by use ; 
for although I chose for my experiment the arteries 
of a ^u^g man, where I conceived them to be per- 
fectly S^bund, yet if there could have been any dimi- 
nution of the elasticity from use, it would be most 
considerable in the aorta. ■ 

These experiments were made on different arteries 
with nearly the same result, and seemed to prove 
that there was almost the same extent of elasticity, 
though Hot the same powers. 

An artery being composed of an elastic and inelas- 
tic substance, its elasticity is not altogether similar 
to that of a body which is wholly elastic. There is 
an effect produced from stretching it th^t is expres- 
sive of the nature of both these substances, till it 
gives way or breaks ; for an artery has a. check to 
its yielding to so great a degree, and is stopped at 
once, when stretfehed to a certain point*, which 
check is occasioned probably by the muscular, toge- 
ther with the internal inelastic coat. 

To prove the muscularity of an artery,^ it is only 
necessary to compare its* action with that of elastic 
substances. 

Action in an elastic body can only be produced 

* This gives a determinccl size to an artery. 
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by a mechanical power ; but muscles acting upon 
another principle, can act quickly or slowly, much or 
little, according to the stimulus applied ; though all 
muscles do not act alike in th^ respect. 

If an artery is cut through <ihr laid hares, it will be 
found that it contracts by degrees till the whole ca- 
vity is closed ; but if it be allowed to remain in this 
contracted state till after the death of the animal, 
and be then dilated beyond the state of rest of elas- 
tic substances, it will only contract to the degree of 
that state ; this it will do immediately, but the con- 
traction will not be equal to that of which it was ca- 
pable while alive. 

The posterior tibial artery of a dog being laid 
bare, and its size attended to, it was observed to be 
so much contracted in a short time as almost to pre- 
vent the blood from passing through it, and when 
divided, the blood only oozed out from the orifice. 

On laying bare the carotid and crural arteries, and 
observing what took place in them while the animal 
was allowed to bleed to death, these arteries very 
evidently became smaller and smaller. 

When the various uses of arteries is considered, 
such as their forming different parts of the body out 
of the blood, their performing the different secretions, 
their allowing at one time the blood to pass readily 
into the smaller branches, as in blushing, and at ano- 
ther preventing it altogether, as in paleness from 
fear ; and if to these we add the power of producing 
a diseased increase of any or every part of the body, 
we cannot but conclude that they are possessed of 
muscular powers. 

The influence of the heart in the body, like that 
of the sun in the planetary system, we know extends 
to every part ; all the parts of the vascular system 
being supplied according to the necessity it has. 
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though every partis not equally endowed with power, 
or disposition to make use of that power. 

The arteries, upon the whole, may be said to pos- 
sess considerable living powers, and to retain them 
for a long iime. This is evident when we observe 
what must happen in transplanting a living part of 
one body with an intention that it should unite with 
another body and become a part of it : the part trans- 
planted must retain life till it can unite so as to re- 
ceive its nourishment from that into which it has 
been inserted. It is however to be supposed, that 
in such situations, life can be retained longer than in 
others, although it is well known that it is preserved 
in the vascular system, even when there is no col- 
lateral assistance. I found in the uterus of a cow, 
which had been separated from the animal above 
twenty-four hours, that after its having been injected' 
and allowed to stand another day, the larger vessels 
were become much more turgid than when I first in- 
jected them, and that the smaller arteries had con- 
tracts so as to force the injection back into the 
larger. This contraction was so obvious that it 
could not but be observed at the time, which was 
forty-eight hours after the separation from the body 
of the animal. 

This shews too the muscular power of the smaller 
arteries to be superior to that of the larger,, and that 
it is probably continued longer after the separation 
from the body ; a property which the involuntary 
muscles possess to a degree greater than the volun- 
tary, in the former of which classes the muscular 
structure o^he arteries is to be considered. 

To ascertain how long the living power existed in 
an artery after separation from the body, or perhaps, 
to speak more properly, after that communication 
with the body was cut off, by which we have reason 

1 .*} 
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to suppose life to be continued in part, I made the 
following experiments, for which I chose the umbi- 
lical arteries, because I could confine the blood in 
them, and keep them distepded for any length of 
time. In a woman delivered bn the Thursday after- 
noon, the navel string was separated from the foetus; 
it was first tied in two places and cut between, so 
that the blood contained in the chord and placenta 
was confined in them. 

The placenta came away full of blood ; and on 
Friday morning, th6 day after, I tied a string round 
the chord, about an inch below the other ligature, 
that the blood might still be confined in the placenta 
and remaining chord. Having cut oif this piece, the 
blood immediately gushed out, and by examining the 
cut ends of the chords, I attentively observed to 
’ what degree the ends of the arteries were open ; and 
the blood having now all escaped from this portion, 
the vessels were left to contract with the whole of 
their elastic power, the effect of which is immediate. 

Saturday morning, the day after this last p^t of 
the experiment, having examined the mouths of the 
arteries, I found them closed up, so that the muscular 
coat had contracted in the twenty-four hours to such 
a degree as to close entirely the area of the artery. 
That same morning I repeated the experiment of 
Friday, .and on Sunday morning observed the result 
of this second experiment to be similar to that of the 
former. 

On this morning, Sunday^ I repeated this experi- 
ment the third time, and on Monday observed that 
the result had not been the same as befori^, the mouths 
of the arteries remaining open ; which shewed that 
the artery was become dead. 

There was but little alteration perceived in the 
orifices of the veins in all the experiments. 

I. 2 
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These experiments shew that the vessels of the 
chord have the power of contraction above two days 
after separation from the body. 

Having given a general idea of muscular action, 
including muscular relaxation, together with the 
union of the muscular and elastic power in an ani- 
mal, I shall now apply them to the arteries. 

There are three states in which ^n artery is found, 
viz. the natural pervious state, the stretched, and the 
contracted state, which may or may not be pervious. 

The natural pervious state is that to which the 
elastic power naturally brings a vessel which has 
been stretched beyond or contracted within the ex- 
tent which it held in a state of rest. 

The stretched is that state produced by the im- 
pulse of the blood in consequence of the contraction 
of the heart; from w’^hich it is again brought back to * 
the natural state by the clastic power, perhaps as- 
sisted by the muscular. 

The contracted state of an artery arises from the 
action of the muscular power, and is again restored 
to the natural state by the elastic. It has been shewn 
that certain muscles have both a voluntary and in- 
voluntary contraction, and that in some of these the 
involuntary action having brought the part to a ne- 
cessary position, supports it in that state till it be 
either necessary for the muscle to relax, or for the 
voluntary action to take place ; instances of which I 
hav^ given in the sphincter muscles. 

I shall now endeavour to shew that the arteries 
have a middle state ; but that in them the power of 
bringing the coats into a certain position and sus- 
taining them in it, is not the effect of a muscular but 
of an elastic power ; and that the muscular action, 
both in contraction and relaxation, is involuntary. 

In parts endow’cd with considerable elastic powers. 
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although not apparently muscular,' as many arteries, 
but which we yet know from other modes of infor- 
mation to be possessed of muscular power, elasticity 
is so combined as to produce a middle or natural 
state, by acting to a certain degree only as an elon- 
gater of the muscular part in some of its actions *. 

These two powers, muscular and elastic, are pro- 
bably introduced into the vascular system of all ani- 
mals, the parts themselves being compdSfed of sub- 
stances of this description, together with a fine inner 
membrane, which I believe to be but little elastic, and 
this membrane is more apparent in the larger i;han 
in the smaller ramifications ; although when' we con- 
sider the construction and use of the arteries, we must 
at once see the necessity of their having these two 
powers ; yet in the greatest number it is impossible 
to give clear ocular demonstration of the existence 
of distinct muscular fibres. But still, as arteries are 
evidently composed of two distinct substances, one 
of which is demonstrably elastic, and we know them 
likewise to be certainly endowed with the power of 
contraction peculiar to a muscle, it is reasonable to 
suppose the other substance to be muscular ; I shall 
endeavour also to prove its existence in such vessels, 
from their having a power of contraction in the action 
of death. 

As the human body is always alluded to in this 
account, I shall found my experiments and observa- 
tions on such animals only as have a similar struc- 
ture, as in other animals, as the turtle, alligator, &c. 
we can plainly discern muscular fibres, the insides 
of the arteries and veins being evidently fasciculated 
with them. 

* Wc can hardly suppose that the muscular coat of the artery 
assists the elastic in bringing it to the middle state when already con- 
tracted witliiu it. 
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Every part of the vascular system is not equally 
furnished with muscular fibres ; some parts being 
almost wholly composed of the elastic substance, 
such as the larger vessels, especially the arteries, in 
which, were they equally muscular with the smaller 
vessels, the existence of muscular fibres might be 
more easily proved. Neither does the elastic sub- 
stance equally prevail in every part, for many, espe- 
cially the IS&aller arteries, or what have been called, 
the capillary vessels, appear to be almost entirely 
muscular ; at* least I am led to think so by my ob- 
servMions and experiments on that subject. From 
these I*^have discovered that the larger arteries 
possess little muscular powers, but that as they 
recede from the heart towards the extremities, the 
muscular power is gradually increased, and the 
elastic diminished. Hence I imagine there may 
exist a size of vessels totally void of elasticity ; but 
this I ^ould conceive *to be in the very extremities 
onlyr*^ For it is to be observed that every portion of 
an aritery, of a considerable length, is capable of as- 
suming the middle state, which state must be referred 
to the elastic power. 

The greatest part of the arterial system evidently 
appears to be composed of two substances, which 
structure is most remarkable in the middle-sized 
arteries, where the two substances are more equally 
divided, and where the size admits of a visible dis- 
tinetion of parts. The best method to see this is to 
cut th^ vessels either across or longitudinally, and to 
look upon the edges that have been cut. 

If the i^orta be treated in this way, we shall find 
that though it appears to be composed of one sub- 
stance, yet towards the inner surface it is darker in 
colour, and of a structure which differs, although but 
in a small degree, from that of the outer surface. 
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' If we proceed by this mode of investigation^ fol- 
lowing the course of the circulation, we shall find 
that the internal and external parts become evidently 
more distinguishable from each other: the internal 
part which is darker, but with a degree of trans- 
parency, begins almost insensibly in the larger ves- 
sels, and increases proportionably in thickness as 
the arteries divide, and of course become smaller, 
while the external, being of a white colokir, p gra- 
dually diminishing, but in a greater degree, accord- 
ing to the diminution of size in the artery, and of the 
increased thickness of the other coat, so that the two 
do not bear the same proportion to each oth^r in the 
small arteries as in the larger. 

The disproportion, however, between them ap- 
pears greater than it really is, some deception arising 
from the greater muscular power, possessed by the 
smaller arteries, in consequence of which the inner 
coat will be more contracted, and therefore seem 
thicker. This circumstance alone makes \lie dif- 
ference of thickness between the whole coats of a 
large artery, and those of a small one, appear less 
than it really is^ accordingly we find the coats of 
the humeral artery in the horse apparently thicker 
than the coats of the axillary, the coats of the radial 
as thick as those of the hulneral, and the artery 
near the hoof as thick in its coats as any of the 
others. There is yet another circumstance which 
also deserves attention in comparing the two epats, 
namely, that in many places, but especially at the 
surfaces of contact in the elastic and muscular sub- 
stances of the middle-sized arteries, the ^res of the 
muscular and elastic are very much blended or inter- 
mixed. I mention this, because otherwise we might 
be led to draw false conclusions, with regard to the 
comparative quantity of each substance ; and, because 
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-it explains by what means both these coats are made 
elastic. 

’ The external coat, however, is more so than the 
internal, being composed almost entirely^nf elastic 
substance, while the internal has a mixture of mus- 
cular with its elastic fibres. As there is, therefore, 
a difference in the elastic power of the two coats, 
there must be a difference in their powers of con- 
traction after death ; for instance, the external coat 
contracting more than the internal, and also, as 
there is a difference between the muscular and elas- 
tic powers of contraction, the muscular having the 
greatest, there must have been a difference between 
the contracting powers of these two coats during life, 
but contrary to that which takes place after death. 

In those arteries, which are evidently composed 
of two distinct substances, especially in the smaller, 
we may observe two very opposite appearances, ac- 
cording as the clastic or muscular coats have con- 
tracted! most. In the one, when we make a trans- 
verse section, and look upon the cut end, we may 
observe that the inner surface has been thrown into 
rugae, so as to fill up the whole cavity ; and if such 
an artery be slit up longitudinally, so as to expose 
its inner surface, we shall find that inner surface 
forming wrinkles, which are principally longitudinal. 
If the finger is passed over that surface,, it feels 
hard, while the external is soft ; but if the artery he 
stretched, and allowed to recover itself by its elasti- 
city, which is the only power it now has, it will be 
felt equally soft on both surfaces, and its coats will 
be found to have become thinner than before. On 
the contrary, I have observed in many of the smaller 
arteries, when the muscular contraction has been 
considerable, the external or elastic coat to be thrown 
into longitudinal inequalities, from not having an 
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equal power of contraction with . the muscular, an 
artery under such circumstances being to the touch 
as hard as a cord. But if the muscular contraction 
be destroyed by stretching, or passing something 
through the artery, then it becomes very soft and 
pliant, and the muscular coat having once been 
stretched, without having the power of contracting 
again, is thrown into irregularities by the action of 
the elastic. 

The elastic coat of an artery is fibrous, and the 
direction of its fibres is principally transverse or cir- 
cular ; but where a branch is going off, or at the 
division of an artery into two, the direction of the 
fibres is very irregular. 1 cannot say that I have 
found any fibres which are to a great degree oblique 
or longitudinal, a circumstance that shews their 
simple elasticity to be equal to the intention or use, 
a transverse or circular direction of fibres not being 
the most advantageous for producing the greatest 
effect*. They arc also elastic laterally, ftbm the 
direction of their fibres, which property shortens the 
artery when elongated by the blood ; and I believe 
the muscles have little share in this action ; the 
whole of which tends to shew that the elastic power 
is equal to the task of producing, and really does 
produce the natural state of the artery. What the 
directioji of the muscular fibres may be, I never 
could discover, but should suppbse them oblique, 
because the degree of contraction appears greater 
than a straight muscle could produce, in which light 
a circular muscle is to be considered, as its effects 
are in the direction of its fibres ; for eitlicr the dia- 
meter or the circumference of the artery will de- 

* This is a principle in mechanics so well known, that it need not 
here be explained ; we find it happily introduced in the disposition ot 
muscles in various parts of the body. 
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creasy in the same proportion, but not the area^ 
which will decrease in proportion to the square of 
the diameter. 

We should naturally supposq that where the ac- 
tion of the heart is strong, elasticity is the best pro- 
perty to sustain its force ; and that where the force 
and elasticity are well proportioned, no mischief 
can ensue. Where the force, therefore, of the heart 
is greatest/ there is a degree of elasticity, which 
yields with reluctance, and constantly endeavours to 
oppose and counteract that force. 

From these active powers of an artery, together 
with a foreign power, viz. the blood acting upon 
them in a manner somewhat similar to the common 
action of fluids in canals, protruding their contents, 
we may perceive that there are three actions which 
take place, all of them operating in concert with 
each other, and producing one ultimate effect. 

As the filling of the cavity of an artery produces 
an extension of its coats in every direction, the ar- 
teries are endowed with the elastic power, which, 
by contracting in all directions, may bring the ves- 
sels back again to their natural state. 

The action of the muscular power being princi- 
pally in a transverse direction, tends, when the ar- 
tery is extended, to lessen its diameter, and assist 
the elastic power ; but as its quantity of contraction 
is superior to that of the elastic power, it does or 
may contract the artery within what the latter could 
effect. 4 When the muscular action ceases, elasticity 
will be exerted to dilate the vessel and restore it to 
a middle state again, becoming the elongater or an- 
tagonist of the muscular coat, and by that means 
fitting it for a new action, described in other parts 
of the body. This will be most evident in the mid- 
dle-sized vessels ; for in the smaller, the proportion 
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of elastic substance is not so considerable, and there- 
fore it will contribute less to the dilatation of the 
vessel, when the muscular coat relaxes. Yet we 
must supl^ose that no vessel, even to its very extre- 
mity, is ever entirely’^iollapsed ; but that it possesses 
an elastic power sufficient to give it a middle state. 
Although these differences do not in all cases bear 
the same proportion to the size of an artery, yet we 
must conclude there is in the arteries themselves a 
certain regular proportion preserved ; and I am in- 
clined to believe, that this is in some degree in an in- 
verse proportion to the decrease of size, presuming 
at the same time that the muscular power increases 
in the same proportion. A vessel is stretched beyond 
its natural state, first by the force of the heart, and in 
succession by the first order of vessels ; then it is 
that the elastic power is exerted to contract the ves- 
sel, and restore it to the natural size ; and in the 
performance of this it will be more or less assisted 
by the muscular power, according to the size of the 
vessels ; least in the larger, and most in the smaller 
vessels, as was observed above. 

There appears to be no muscular power capable 
of contracting an artery in its length, the whole of 
that contraction being produced by the elasticity. 
For in a transverse section of an artery, made when 
the muscles of the vessel are in a contracted state, it 
may always be observed, that the external or elastic 
coat, immediately contracts longitudinally, and leaves 
the internal or muscular projecting ; which would 
not be the case if there was a longitudinal muscular 
contraclion, equal to the clastic ; and were not the 
quantity of muscular contraction greater than the 
elastic there would be no occasion for muscles. 

Another proof of this is, that if a piece of con- 
tracted artery be stretched transversely, or have its 
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area increased, and be allowed to recover itself, it 
loses a part of its length. To understand this it ^vill 
be necessary to know that muscular fibres, by con- 
traction, become thicker, and proportion corres- 
pondingwith the degree of contraction in the muscle. 
. The thickening in the muscle of a horse was found 
to be an increase of one-fourth part of thickness to 
one-third of contraction*; from which it follows, 
that the more the muscular fibres of any vessel con- 
tract, the more the vessel is lengthened ; but de- 
stroy the muscular contraction by dilating the artery, 
and the elastic power, which acts in all directions, 
will immediately take place and restore the vessel 
to its proper size ; which is a proof that the effect 
of the lateral swell, produced by the muscular con- 
traction, is greater than that of the longitudinal 
elasticity of the artery. 

If w'e examine how much the vessel has lost of its 
length in this trial, we shall find it will amount to 
about one-twelfth of the whole ; a proof that the 
internal coat does not contract so much longitudi- 
nally by its muscular power, as the external does by 
its elasticity. By multiplying such experiments we 
have further proofs that the power of muscular con- 
traction acts chiefly in a circular direction ; for in a 
longitudinal section of an artery in its contracted 
state, the internal coat does not project as in .a trans- 
verse section, both coats remaining equal, or rather 
indeed the elastic coat projects beyond the other, 
from the internal muscular coat having contracted 
most. But if this section be stretched transversely, 
the external coat then contracts and leaves the inter- 

* This calculation is not accurate ; for in the experiments made to 
discover if the muscle lost of its size in the whole when contracted, I 
found it hardly did ; therefore what it lost in length, it must have 
acquired in tliickucss. 
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nal most projecting ; because tha internal or mus- 
cular has now no power of contraction. If tli^ 
transverse extension be repeated, and to a greater 
degree, the artery, "^hen allowed to recover itself, 
will have its inside turned outwards, as well as bent 
longitudinally, having the inside of the artery on the 
outside of the curve, and often bringing the two 
ends together ; but this is easily accounted for, as 
by the transverse extension of the artery its muscular 
contraction is destroyed, it becomes pliant, and the 
only resistance to the elastic power on this side be- 
ing removed, it is allowed to exert itself to its ut- 
most extent. In doin^f this it bends the section in a 
longitudinal direction, which also inclines us to be- 
lieve, that the external part of the elastic coat, is the 
most elastic. 

These experiments not only prove that the mus- 
cular power of an artery, acts chiefly in a transverse 
direction ; but also, that the elastic power exists al- 
most entirely in the external coat, and therefore that 
the internal coat must be the scat of the muscular 
power. 

Experiments on the Arteries of a Horse hied to death. 

To ascertain the muscular power of contraction in 
the arteries, and determine the proportions which it 
bears to their elasticity, I made the following experi- 
ments upon the aorta, iliac, axillary, carotid, crural, 
humeral, and radial arteries of a horse. 

In this animal the muscles were all allowed equally 
to contract, and therefore we might reasonably pre- 
sume that the vessels (at least such of them as Averc 
furnished with muscles) would also be contracted, 
the stimulus of death acting equally upon muscles 
in every form, and every situation. The animal had 
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also been bled to- death, so that the vessels had an 
additional stimulus to produce contraction in them ; 
as we know that all vessels in animals endeavour as 
much as possible to adapt th^p^elves to the quan- 
tity of fluid circulating througn them. 

As I supposed the larger arteries had less of this 
power than the smaller, and that perhaps in an in- 
verse proportion to their size, in order to ascertain 
that fact, and also to contrast the two powers, I 
made my first experiments upon the aorta and its 
nearest branches; continuing them on the other 
branches as these became smaller and smaller. 

The arteries were taken ouf^of the body with great 
care, so as not in the least to alter their texture, or 
state of contraction. 

The experiments were made in the following man- 
ner : I took short sections of the different arteries, 
slit them up in a longitudinal direction, and in that 
state measured the breadth of each, by which means, 
as I conceived, I could ascertain their muscular 
contraction ; then taking the same sections and 
stretching them transversely, I measured them in 
that state, which gave me the greatest elongation 
their muscular and elastic powers were capable of. 
As by this extension I had entirely destroyed their 
muscular contraction ; whatever degree of contrac- 
tion they exerted afterwards, must, I believe, have 
been owing to elasticity. Having allowed them to 
contract, I again measured them a third time in that 
state, and thus ascertained three different states of 
vessels, between which I could compare the differ- 
ence either in the same or different sections, so as 
from the result to deduce with some degree of cer- 
tainty the extent of these powers in every size of 
vessel. I say only with some degree of certainty ; for 
I do not pretend to affirm that these experiments 
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will always be exact ; circumstances often happening 
in the body v^hich prevent the stimulus of death 
from taking place with equal effect on every part. 
I have accordingly fi s een in the same artery some 
parts wider than oroers, even when the more con- 
tracted parts were nearest the heart, and this merely 
from a ^fference of action in the muscular power ; 
for when that was destroyed by stretching, the parts 
contracted equally in both. 

Experiment I. A circular section of the aorta as- 
cendens, when slit up and opened into a plane, mea- 
sured five inches and a half ; on being stretched, it 
lengthened to ten inches and a half ; the stretching 
power being removed, it contracted again to six 
inches, which we must suppose to be the middle 
state of the vessel. Hence the vessel appeared to 
have gained by stretching half an inch in width or 
rather circumference, which may be attributed to the 
relaxation of its musclar fibres, whose contraction 
must have been equal to one-eleventh part ; six inches 
being the natural size, or most contracted state of 
the elastic power. 

Experiment II. A circular, section of the aorta at 
the origin of the first intercostal artery, measuring 
four inches one-fourth, extended by stretching to 
seven inches and one-half ; it contracted again to 
four inches and one-half, and therefore gained one- 
seventeei^li part. 

Experiment III. A circular section of the aorta 
at the lower part of the thorax, on being stretched, 
and being allowed to contract again, gained one- 
tenth part. 

Experiment IV. A circular section of the iliac 
artery, measuring two inches, when stretched and 
allowed to contract again, measured two inches and 
four-twelfths, and therefore gained one-sixth. 
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Experiment V., A circular section of the axillary 
artery, measuring one inch, when st];}etchcd and con- 
tracted again, measured an inch and one-eighth, 
therefore gained one-eighth. ^ 

Experiment VI. A circular section of the carotid 
artery, measuring six-twelfths of an inch, when 
stretched, measured sixteen-twelfths and one-half ; 
and when contracted again, ten-twelfths ; therefore 
had gained two-thirds. 

Experiment VII. A circular section of the crural 
artery, measuring ten-twelfths, when contracted after 
being stretched, measured one inch and two-twelfths> 
therefore gained one-third. * 

Experiment VIII. The humeral artery, near the 
joint of the elbow, in a contracted state, was thicker 
in its coats than the axillary ; the circumference of 
the artery in that state being seven-twelfths and one- 
half ; after being stretched and contracted again, it 
measured nine-twelfths, therefore gained one-seventh 
and one-half. 

Experiment IX. A circular section of the radial 
artery being taken, was found so contracted as hardly 
to be at all pervious ; and the coats, especially the 
inner, much thicker than even the humeral : when 
slit up it scarcely measured three-twelfths of an 
inch ; when stretched, and allowed to contract again, 
six-twelfths; therefore gained three-twelfths of an 
inch, which was about the whole contraction of the 
artery. 

To see how far this power of recovery in the same 
artery took place at different distances from the 
source of the circulation, I made the following ex- 
periments on the spermatic artery of a bull; and 
likewise on the artery of the fore-leg and penis. 
The spermatic artery, near the aorta, when stretched 
longitudinally, recovered perfectly the former length; 
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when stretched transversely, it likewise recovered 
perfectly. Abt)ut the middle, when stretched trans- 
versely, it gained one-twelfth. Upon the testicle 
a portion separate.; when stretched transversely 
gained one-fourth, which was its muscular power. 

The humeral portion of the artery of the fore-leg, 
when stretched transversely, and also longitudinally, 
recovered entirely. 

The artery of one hoof, or rather finger, when 
stretched transversely, gained one-twentieth, when 
stretched longitudinally it recovered perfectly; which 
one-twentieth was the muscular power. 

The artery of the penis, when stretched longitudi- 
nally, or transversely, recovered itself perfectly. This 
artery is considerably more elastic longitudinally 
than the others, but not more transversely. This 
‘increased elasticity in the longitudinal direction may 
be intended to allow of the difference in the length 
of the penis at different times. 

From these experiments we sec that the power of 
recovery in a vessel is greater in proportion as it is 
nearer to the heart ; but as it becomes more distant 
it lessens ; which shews the decrease of the elastic, 
and the increase of the muscular power. 
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Experimeitts on the Power Arteries to contract 
' longitudinally. 

To prove that arteries do not produce the same 
power of muscular contraction in a longitudinal, 
which they do in a transverse direction, the follow- 
ing experiments were made : 

Experiment I. A longitudinal section of the aorta 
ascendens, measuring two inches, when stretched and 
allowed again to contract, measured the same length. 

Experiment II. A longitudinal section of the 
aorta descendens at the lower part of the thorax, of a 
given length, after having been stretched, contracted 
exactly the same length. 

Experiment III. Two inches of the same carotid 
artery used in the sixth experiment, when stretched 
longitudinally, recovered itself, so as not to be longer 
than before the experiment. 

Experiment IV. A portion of that humeral artery 
used in the eighth of the former experiments was not 
altered in its original length, when it recovered itself 
after being stretched. 

These experiments appear to be decisive, and 
prove that the muscular power acts chiefly in a 
transverse direction ; yet it is to be observed, that 
the elastic power of arteries is greater in a longitudi- 
nal than in a transverse direction. This appears to 
be intended to counteract the lengthening effect of 
the heart, as well as that arising from the action of 
the muscular coat ; for the transverse contraction of 
that ooat lengthens the artery, therefore stretches 
the elastic, which again contracts upon the diastole 
of the artery. 

From the account we have given of those sub- 
stances which compose an artery, we may perceive 
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it has two powers, the one elasticf, and the other 
muscular. We see also that the larger arteries are 
principally endowed with the elastic power, and the 
smaller with the muscular, that the elastic is always 
gradually diminishing in the smaller, and the muscu- 
lar increasing, till, at last, probably, the action of an 
artery is almost wholly muscular ; yet I think it is 
not to be supposed but that some degree of elasticity 
is continued to the extremity of an artery ; for the 
middle state cannot be procured without it ; and I 
conceive the middle state to be essential to every part 
of an artery. Let us now apply those two powers 
of action ; or, to speak more properly, of re-action, 
with their different proportions in the different parts 
of the arterial systeA. From these we must suppose 
the elastic to be best fitted for sustaining a force ap- 
plied to it, such as the motion of the blood given by 
the heart, and propelling it along the vessel; the 
muscular power, mos^ probably, is required to assist 
in continuing that motion, the force of the heart 
being partly spent ; but certainly was intended to 
dispose of the blood when arrived at its place of des- 
tination ; for elasticity can neither assist in the one 
nor the other ; it is still, however, of use through the 
whole to preserve the middle state. Elasticity is 
better adapted to sustain a force than muscular 
power; for an elastic body recovers itself again, 
whenever the stretching cause suspends its action ; 
while muscles endeavour to adapt themselves to cir- 
cumstances as they arise. This is verified by dif- 
ferent sorts of engines whose pipes are made of dif- 
ferent metals. A pipe made of lead will, for instance, 
in time dilate and become useless * ; whereas a pipe 


* This accounts for the size of aneurisms in arteries whose coats 
must have lost their elasticity before they could be dilated. 
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of iron will rc-acft on the fluid, if the force of the fluid 
he in proportion to the elastic power of the iron ; hut 
the lead having little or no elasticity, whenever it is 
stretched, it will remain so, and every new force will 
stretch it more and more. We are therefore to sup- 
pose that the force of the heart is not capable of 
stretching the artery so much as to destroy its elas- 
ticity ; or in other words, the force of th^ heart is not 
able to dilate the artery beyond the contracting 
power. As the motion of the blood is mechanical, 
elasticity is best adapted to take off the immediate 
force of the heart ; and, as we go from the heart, this 
I)roperty becomes less necessary ; because, in this 
course, the influence of the heart is gradually lessened, 
by which m^ans a more equal motion of the blood is 
immediately produced, and even in the first artery a 
continued stream is at all times obtained ; although 
it is considerably increased by each contraction of the 
heart. Without this pow'er the motion of the blood 
in the aorta would have been similar to what it is 
in its passage out of the heart, and would have been 
nearly the same in every part of the arterial system. 

For though the motion of the blood out of the 
heart be by interrupted jerks, yet the whole arterial 
tube being more or less elastic, the motion of the 
blood becomes gradually more uniform from this 
cause. Elasticity in arteries acts like a pair of double 
bellows; although their motion be alternate, the 
stream of air is continued ; and if it were to pass 
through a long elastic pipe, resembling an artery, 
the current of air would be still more uniform. The 
advantage arising from elasticity in the arterial sys- 
tem, will be more complete in the young subject than 
in the old ; for in the latter, the elasticity of the 
arteries being very considerably diminished, more 
especially in the larger trunks, where the force of the 
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heart ought to be broken, the blood will be thrown 
into the second and third order of vessels with in- 
creased velocity. In the young, the current is slower, 
from the re-action o^, the elastic power during the 
relaxed state of the heart ; whereas at the hbart, the 
motion is equal to the contraction of the heart; 
and as the heart is probably twice the time in relax- 
ing that it is^ in contracting, from this cause alone 
we may suppose the whole is two-thirds less in the 
smaller vessels. As elastic bodies, I have already 
observed, have a middle state, or state of rest, to 
which they return after having been dilated or con- 
tracted by any other power, and as they must always 
be acted upon before they can re-act, the use of 
elasticity in the arterial system will be very evident. 
It is by this means that the vessels are adapted to the 
different motions of the body, flexion and extension ; 
so that one side of an artery contracts while the 
other is elongated ; and the canal is always open for 
the reception of blood in the curved, stretched, or 
relaxed state. 

The muscular power of an artery renders a smaller 
force of the heart sufficient for the purposes of circu- 
lation ; for the heart need only act with such force as 
to carry the blood through the larger arteries, and 
then the muscular power of the arteries takes it up, 
and, as it .were, removes the load of blood while the 
heart is dilating. In confirmation of this remark, it 
is observable in animals whose arteries are very 
muscular, that the heart is proportionably weaker, 
so that the muscular portion of the vessels becomes 
a second part to the heart, acting where the power 
of the heart begins to fail, and increasing in strength 
as that decreases in power. Besides this, it disposes 
of such part of the blood as is necessary for the ani- 
mal economy, principally in growth, repair, and se- 
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cretions. At thq extreme ends of the arteries, there- 
fore, we must suppose that their actions are varied 
from that of simply conveying blood, except those 
arteries which are continued into veins. 

IV. Of the Vasa Arteriarum. 

The arteries are fiirnished with both arteries and 
veins, although it cannot be said that they are to ap- 
pearance very vascular. Their arteries come from 
neighbouring vessels, and not from the artery itself 
which they supply. 

This we see in dissection ; and I found by filling 
an artery, such as the carotid, with fine injection, 
that still the arteries of the artery were not injected. 
On laying the coats of arteries bare in the living body 
we can discern their vessels more evidently some 
little time after the exposure, for then they become 
vessels conveying red blood, as in a beginning in- 
flammation, growing turgid, when the arteries may 
be easily discerned from the veins by the difference 
of colour of the blood in each : these observations 
will also generally apply to the corresponding veins. 

Perhaps arteries afford the most striking instance 
of animal substance furnishjpd with two powers exist- 
ing in the same part, one to resist mechanical im- 
pulse, the other to produce action. The first of these 
powers is greatest where there is the most impulse 
to resist ; therefore we find it particularly in the 
arteries nearest to the heart, the better to support 
the force of that organ; but in those parts where 
gravitation is gradually increasing, the diminution 
of power in the artery is not in proportion to the di- 
minution of the force of the heart. 

In the veins, the allotment of strength is commonly 
the reverse ; for as they have nothing mechanical to 
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resist, but the effect of gravitati<m, their principal 
strength is at the extremities. 

We are to suppose that the power of the heart, and 
the mechanical strength of the arteries, bear a just 
proportion to each other ; and therefore by ascertain- 
ing the last we may give a tolerable good guess with 
respect to the other. 

In this view, to determine^the strength of the ven- 
tricles, so %x as I was able, I made comparative trials 
of the strength of the aorta and pulmonary arteries 
in a healthy young man. I separated a circular 
section of each, and on being slit, they measured 
three inches and three-eights, their breadths being 
also equal. On trial 1 found the aorta, being stretched 
to near five inches, broke with a weight of eight 
pounds. The pulmonary artery stretched to near 
five inches and a half, and then broke with four 
pounds twelve ounces. 

This experiment I have repeated, but with very 
difierent results ; for in one experiment, although 
the aorta took one pound ten ounces to stretch it, 
while the pulmonary artery took only six ounces ; 
yet to break this pulmonary artery required eleven 
pounds three ounces, while the aorta broke with ten 
pounds four ounces ; but this difference I impute to 
the aorta having lost its elasticity, which is very apt 
to happen in that vesseL 

There is nearly the same proportion of elasticity 
in both arteries : but the strength of the aorta in the 
first experiment appeared to be nearly double that 
of the pulmonary artery ; while in the second it was 
less : yet we must suppose the result of the first ex- 
perimeht nearer the truth ; for we seldom find the 
pulmonary artery diseased, while the aorta is seldom 
otherwise. 

The mechanical strength of arteries is much greater 
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in the trunk than in the branches ; which is evident 
from accidents and from injections in dead bodies. 
For when we inject arteries with too much force, 
the first extravasation takes place in the sma^er 
vessels. Ifais can only be proved by subtile injec- 
tions, which do not become solid by cold ; such in- 
jections keeping up an equal pressure throughout 
the arterial system ; and the smaller arteries being 
found to give way first, viz. those of thb muscles, 
pia-mater, and the cellular membrane ; which con- 
tradicts Haller’s theory of the relative strength of 
the coats of the vessels. 

I am however inclined to suppose that they are even 
weaker in proportion to their size, viz. in propor- 
tion to the diminished force of the heart, or motion 
of the blood ; but how far this is the case I will not 
venture to determine, as mechanical strength is not 
so much wanted in the smaller arteries, as muscular ; 
for the mechanical strength of muscles appears to be 
less than the power of their own contraction ; experi- 
ments, therefore, made in the dead body upon parts 
whose uses arise from an action within themselves 
when active are not conclusive. The flexor policis 
longus, being one of the most detached muscles in 
the body respecting structure and use, has been se- 
lected for experiments on this subject, and is found 
to raise by its action a greater weight than it can 
sustain after death. This however is liable to fallacy, 
as the two experiments are made on different mus- 
cles, one certainly healthy, the other most probably 
weakened by the disease preceding death. 

The coats of arteries are not equally strong on all 
sides of the same artery ; at the bending of a joint 
they are strongest on the convex side through the 
whole length of the curve ; this is most evident in 
the permanent curves, such as in the great curvature 
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of the aorta. Arteries are likewise; strongest at the 
sharp angles, made by a trunk and its branch, and at 
an angle formed by a trunk divided into two. 

T^ese parts have the blood as it were dashing 
against them. Those likewise are the parts which 
first lose their elasticity and soonest ossify, being 
generally more stretched than the other parts of an 
artery, and making a kind of bag. These circum- 
stances are ^^fthiefly observable in the curvature of 
the aorta, that of the internal carotids, and the divi- 
sion of the aorta into the two iliacs. 

V. Of the Heart, 

The heart is an organ which is the great agent in 
the motion of the blood, but it is not essential to 
animals of every class, nor for the motion of the 
blood in every part where it is perfect ; it is less so 
than the nerves, and many even possess the organs 
of generation, that have no heart. Its actions in 
health are regular and characteristic of that state ; 
and in disease its actions are in some degree cha- 
racteristic of the disease ; but although there is that 
connection between the body and the heart, yet 
there seems not to be such a connection between the 
heart and the body ; for the heart may be in some 
degree disordered in its action, yet the body but 
little affected ; it is therefore only to be considered 
as a local agent very little affecting the constitution 
sympathetically, except by means of the failure in 
its duty. The heart in the more perfect animals is 
double, answerable to the two circulations, the one 
through the lungs, the other over the body ; but 
many that have only single hearts have what is ana- 
logous to a double circulation ; and this is performed 
ill very difierent ways in difierent animals, so that 
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one of the circulations in these is performed without 
a heart. 

A large class of animals, well known and pretty 
perfect in their construction, namely, all the class of 
fish, have no heart for the motion of the blood in 
the great circulation, or that over the whole body, 
having only a heart for the lungs or branchea, while 
the snail has only a heart for the grea^, circulation, 
and none for the lungs ; as also in tMliver of the 
most perfect animals, the motion of the blood, in the 
vena portarum, and vena . cava hepatica, is carried 
on without a heart. The absorbing system in every 
animal has no immediate propelling power ; there- 
fore this propelling power is not universally neces- 
sary. The heart varies in its structure in different 
orders of animals, principally with respect to the 
number of cavities and their communications with 
each other, yet in all nearly the same purpose is 
answered. I shall here observe, that in ^the bird 
and quadruped there is a double circulation, which 
requires a double heart, namely, a heart for each 
circulation, each heart consisting of an auricle and 
ventricle, called the right and the left ; and from 
their forming but one body among them, they are 
all included in one heart ; the right side, or heart, 
may be called the pulmonary, and the left may be 
called the corporeal. In many classes of animals 
there is to be found only one of those hearts; and 
according to the class, it is either the pulmonary 
or corporeaL In the fish, as was observed, the heart 
is the pulmonary ; and in the snail, the heart is 
the corporeal; so that the corporeal motion of the 
blood in the fish is carried on without a hbart ; and 
in the snail the pulmonary motion is carried on 
without a heart ; and in the winged insects which 
have but one heart, as also but one circulation, there 
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is this heart, answering both pi|rposes; and in all 
these varieties, breathing is the principal object. 

The heart in most animals is composed principally 
of a strong muscle thrown into the form of a cavity 
or cavities ; but it is not wholly muscular, being in 
part tendinous or ligamentous, which last parts have 
neither action nor re-action within themselves, but 
are only ^Jted upon ; they are therefore made ine- 
lastic an<Pfigid to support the force of the acting 
parts in this action, without varying in themselves. 

The heart is in all animals which have red blood, 
the reddest muscle in the body. Thus in the bird, 
whose muscles are mostly white, the heart is red ; 
we find it the same in the white fish. 

As it differs in the different orders of animals re- 
specting the number of cavities, it may admit of 
dispute what are to be reckoned truly hearts, and 
what only appendages ; for some of its cavities may 
only be considered as reservoirs peculiar to some 
hearts. 

The most simple form of heart is composed of one 
cavity only, and the most complicated has no more 
than two ; it would seem indeed to increase pro- 
gressively in the number of cavities from one to four, 
which includes the mixed ; yet two of these belong- 
ing to the heart with four cavities, ought not to be 
called parts of the heart, although they belong to it. 
The single cavity of the heart in the most simple 
class, or the two in the most complicated, are called 
ventricles. The other cavities belonging to it arc 
called auricles, many of those which have one ven- 
tricle only have no auricle, such as insects ; but there 
are oth'ers which have both a ventricle and auricle, 
such as fish, the snail, many shell-fish ; some of the 
last class have indeed two auricles with only one 
ventricle ; which shews that the number of auricles 
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is not 0xed undeL the same mode of circulation ; 
those animals which have two distinct ventricles, 
constituting four cavities, are what are called quad- 
rupeds, or mammalia, and birds. If the auricles 
are considered as parts of the heart, we might class 
animals which have hearts according to the num- 
ber of their cavities, viz. monocoilia, dicoilia, tri- 
coilia, tetracoilia ; the tricoilia is a mixture of the 
dicoilia and tetracoilia. This is the case in distinct 
classes of animals ; but it takes place in other classes 
at different stages of life ; for the foetus of the class 
possessing four cavities, may be classed with the 
mixed, having but one auricle, by the communication 
between the two and also one ventricle, by means 
of the union between the two arteries which pro- 
duces an union of blood, although not in the same 
way. Those passages however are shut up almost 
immediately after birth, or at least the canalis arte- 
riosus*, which immediately prevents the foramen 
ovale from producing its former effects ; therefore 
it is not so necessary it should be shut up in the 
adult. I have seen it, to common appearance, as 
much open as in a foetus. 

The heart may be considered as a truly mechani- 
cal engine ; for although muscles are the powers in 
an animal, yet these powers are themselves often 
converted into a machine, of which the heart is a 
strong instance ; for from the disposition of its mus- 
cular fibres, tendons, ligaments, and valves, it is 
adapted to mechanical purposes ; which make it a 
complete organ or machine in itself. It is most pro- 
bable that by means of this viscus a quicker supply 
of blood is furnished than otherwise could be ef^ 
fected. 

* There have been instances of the canalis arteriosus being open 
in the adult. 
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In birds and quadrupeds the heart by its action 
first throws out the bloodf both that which is fit for 
the purposes of life, and that which requires to be 
prepared; the last having lost those salutary powers 
in the growth, repairs, secretion, &c. in the machine. 

It may be said to give the first impulse to the 
blood, producing a greater velocity where the blood 
is simply conveyed to the parts for whose use it is 
destined, ^his velocity is alternately greater and 
less, and from the construction of the arteries alone 
is gradually diminished, becoming more uniform 
where slowness and evenness in motion is necessary. 
This velocity of the blood in those parts where it is 
to be considered as passing only, allows a much 
larger quantity to flow through the part to which it 
is destined than otherwise could be transmitted. 

The heart is placed in the vascular system, to be 
ready to receive the blood from the body, and to 
propel it back on the body again, although not in 
the centre of the whole ; but it is reasonable to sup- 
pose that its situation is such as to be best suited 
to the various parts of the body ; some parts re- 
quiring a brisk, others a more languid circulation. 
Some • also require a greater, supply of blood than 
others. 

We may suppose that the parts near the heart 
will refleive more blood than those at a greater dis- 
tance, because the resistance will be less if the ves- 
sels are of equal size in proportion to the size of the 
part. The situation of the heart in the body varies 
in different animals. One would imagine when the 
animal .was divided into its several portions appro- 
priated for the different purposes, that the situation 
of the heart would be nearly the same in all ; but 
we find this not to be the case ; its situation depends 
upon the organs of respiration, more than any other 
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part. It is placed in what is called the chest in 
the quadruped, bird, amphibia, in fish, and in the 
aquatic and teiTestrial insect ; but not in what may 
be called the chest in the flying insect. The chest 
in the above-named animals seems best suited to 
contain the lungs and branchia, ‘^d therefore the 
heart is placed there ; but as the lungs of the flying 
insect are placed through thfe whole body, the heart 
is more diffused, extending through the whole length 
of the animal. The situation, therefore, of the heart 
is chiefly connected with that of the lungs ; and 
when it is united with the body at large, it is because 
the lungs are also so disposed. We must suppose 
that these two have a relation to each other. 

A heart is composed of an auricle and ventricle ; 
and it is the ventrical which sends the bipod through 
its pourse in the circulation ; and from what has 
been said, it must appear that the ventricle is the 
true heart, the other parts having only secondary 
uses ; and as the ventricle is the part which propels 
the blood to the different parts of the body, its mus- 
cular power must be adequate to that purpose, and 
therefore it has a very strong muscular coat. Much 
more pains than were necessary have been taken to 
dissect and describe the course and arrangement of 
the musciidar fibres of the heart, as if the knowledge 
of the course of its fibres could in the least account 
for its action. But as the heart can, in its contracted 
state, almost throw out its whole contents, to pro- 
duce this effect, its fibres must pass obliquely. 

Its red colour arises probably from its being at the 
fountain head of the circulation : for those animals 
that have but little red blood have it only in those 
parts near the heart ; and the heart being nearest to 
its own powers, receives the blood before the vessles 
can so act as to dispose of the red blood, or allow of 
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a kind of separation by distance ; its constant action 
too renders it more red, as happens in other muscles. 

The ventricles in the quadruped, bird, and amphi- 
bia, are called right and left, and this accords very 
well with the situation in such animals ; but where 
there is only one ve&triclc, and that in some acting 
the part of the right, as in fish, and in others acting 
the part of the left, as in ttie snail, we ought to have 
some term expressive of their immediate use, and 
such as would apply to all animals that have such a 
viscus. 

The auricles of the heart are to be considered only 
as reservoirs for the blood to be ready to supply the 
ventricles ; for an auricle is not to be found in all the 
animals which have a ventricle ; nor does the number 
of auricles always correspond to that of the ven- 
tricles. Where the veins entering into the heart ^e 
small, in comparison to the quantity of blood which 
is wanted in tne ventricles, there wdmave an auricle ; 
but where the veins near to the heart are large, there 
is no auricle ; as in the lobster, and generally in in- 
sects. In the snail, where the veins in common are 
large, yet as they are small where they enter the 
heart, there is an auricle ; and as its office is some- 
what similar to a large vein, it has some of its pro- 
perties, viz. being in some degree both elastic and 
muscular.* 

The name, sinus venosus is a very proper one ; 
and as a proof that it is only such in the circulation, 
there are no valves placed between it and the veins. 

As the heart is an engine formed to keep up the 
motion of, the blood, and as it is necessary that this 
motion should be determined in a particular direc- 
tion, it is adapted, as are also the other parts of the 
vascular system, to this purpose. 

The heart is formed into a cavity through which 
11 



176 


OP THE VASCULAR SYSTEM. 


the blood must pass, receiving at once a considerable 
quantity of this fluid, u^n which it immediately acts 
with equal force, although not progressively, as an 
intestine ; and that this motion of the blood may be 
regulated, and a retrograde motion prevent|^,wefind 
the valves constructed. 

A valve, I believe, is iii^oueral understood to be 
a part in e<^'ry machin^ it^culated to allow wlmt- 
ever is to pass to move in one direction oifly ; and 
the valves in the vascular system are intended for 
this -purpose. They are of two kinds, having two 
modes of attachment, which is suited to the action of 
the part to which they are attached, and making a 
very essential diflerence in their formation. 

They are thin inelastic membranes, having no 
action within themselves, with one edge fixed, the 
oth^ loose in some, but not entirely so in others ; 
th€?y are either attached in a circular form, or in an 
oblique one. "She circular attachmebi||f /belongs to 
those of the ventricles, and the oblique to those of 
the arteries and veins. The circular are the most 
complex, requiring an additional apparatus to make 
ttfem answer the intended purpose : it is necessary 
that their loose floating edges should be restrained 
from inverting themselves into the auricle upon the 
CQntrac|ion of the ventricles : this is done by ten- 
dons, which are fixed at one extremity along the 
edge of the valves, and at the other (o some part 
upon the iide of the ventricle. 

The tendons which are longest are inserted into 
columns of muscle, the intention of which is very 
evident ; for if they had gone the whole Jen^h in 
form of a tendop, they would have been too long 
when the heart contracted, and the valves in such n 
case would have allowed of being pushed into the 
auricles, so far as to admit of the blood escaping 
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back again into the cavit^'; but the carnise columnse 
keep the valves within tnb ventricle, in the con- 
tracted state of the ventricles ; ,|ind the dilatation of 
the ventricles counteracts them tind places the valves 
in thei^proper situation in that state. 

If the valves iiT this cavity had been placed ob- 
liquely along the inn^^^es of the . venl ricie, as in 
the beginning of theTWliBnes, and in^lre veins, the 
attachment then would not have been permanent ; for 
it would have varied according to the relaxed or c6n- 
tracted state of the heart ; it would have be^ short 
in the contracted state, and longer in the relaxed; 
therefore to have a fixed base, it was necessary for 
them to be attached all round the mouth of the ven^^ 
tricles. 

I "have reason to believe, that the valves in the 
right si3e of the heart do not so perfectly dol^eir 
duty as thpse of the left, therefore we may su^ose 
it was nd1(«h necessary. 

The vessels of the heart are called coronary arteries 
and veins. In quadrupeds and birds, there are two 
coronary arteries, which arise from the aorta jus|^ at 
its beginning, behind two of the valves in the artery ; 
from this circumstance a theory respecting the' action 
of the heart was raised ; but in the amphibia'they 
arise at some distance,, and not always frotn^hflT same 
artery in the s^me species, often from the subclavian, 
and often f]^m the anterior surface of the ascending 
aorta, which is reflected back. In the fim they arise 
from the artery as they are coming from the gills. 

The veins pass into the right auricle. 

• In all animals^ which have an auricle and ventricle, 
so far as I know, there is a ba^unattached) in which 
they are placed, called a pericardium bnt the insect 

• There have been instances where the pericardium has been want- 
ing in the human subject : a case of this kind is pubJishcd by Dr. 

N 
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tribe^ whether adlriah aq,uatic, or terrestrial, have 
none, their heart being attached to the surrounding 
parts by the cellular membrane, or some other mode 
of attachment. In those animals which have this 
bag, it not a smooth termination of the^ellular 
membrane, as the peritonaeum may be supposed to 
be ; but a distinct bag, a^ in man, and in all quad- 
rupeds. 

The use of this bag is probably that^ the heart 
may move with more ease and facility; the two 
parts, lEo wit,|||he contained and containing, acting 
as a kind of joint with a capsular ligament, and like 
such joints it contains a fluid, but not a synovia, as 
the two surfaces are not hard like cartilage ; besides, 
the heart is kept very much in» its place, which we 
mu|t suppose is of use. I have conceived ijfc also to 
be j^ssible, as it is a pretty strong membrane, that 
it might in some ^gree preserve the he^rt from too 
great distention ;*^or I have observed by injections, 
that a little force will distend it beyond its natural 
size, if a part of the pericardium be taken off* ; but 
in heart mentioned by Dr. Baillie there was no 
particular increase of bulk. 

This bag has, like most others, a fluid which 
moistens the two surfaces. In every other cavity of 
the bddyithe fluid is no more in quantity than what 
is simply sufficient to moisten the parts. In this bag, 
however, it is more, from whence it "has acquired the 
name of liquor pericardii. There may be about a 
tea spoonful in the whole. This fluid appears to be 
serum, and is commonly a little tinged with blood, 
which arises from the transudation of the ued blood 
after death. 

That this cavity has more water in it than most' 

Baillie, in a periodical work, entitled “ Transactions of the Society 
instituted for promoting: Medical and Chirurgical Knowledge.” 
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Other cavities of the body, jp^y arisfe from there being 
a greater action of those parts on one another than 
takes place in others; it may. also fill up the in- 
terstices formed between two round bodies, so that 
when t^ pulmonary artery and aorta are fil|pd, they 
may more easily assume a round figure. 

The size of a heart we should natur^ly suppose is 
proportioned to the size i&i*^he animal, and the natural 
quantity of blood; -which last is, we might conceive, 
ever in proportion to the size of the animal ; but I 
believe these modes of calculation wjp not b^ found, 
to be just; for certainly some animals have much 
more blood in proportion to their size than others ; 
and I believe the heart is not in size proportioned 
to the size of the animal, but bears a compound pro- 
portion or ratio to the quantity of blood to be mo^i^ed, 
and the frequency of the stroke it has to make for 
when it is <^ecreased in the one respect it must be 
increased in the other ; and as a^proof of this we 
find when an animal loses a considerable quantity of 
blood, the heart increases in its frequency of strokes, 
as also in its violence. That it principally bejirs 
proportion to the quantity of blood is evident ; for 
the right ventricle is equal in size to the left, if not 
larger, which sends its blood to the lungs only, 
which are infinitely small when compared fb the 
body ; and the hearts of those animals which have 
but one ventricle, aafish, for instance, which is simi- 
lar in use to our right, are perhaps made as large in 
proportion to the size of the body as both ventricles 
in the quadruped. 

The strength of a heart is commonly, if not always, 
in proportion to the size of *e parts to which the 
blood is carried with the velocity with which the 
blood is propelled, which becomes a collateral proof 
that it is an universal agent in the circulation. Iii 

N 2 
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the complete heatt this is not equal in every part of 
the same heart; the right ventricle being much 
weaker than the left, but still in the above propor- 
tions. The proportion between the two will be best 
known by ascertaining the difference in the strength 
of the two arteries, and this Again will differ accord- 
ing to the whole parts the blood is sent to by the 
heart. In the fish, for instance, it is only necessary 
it should bear the proportion in strength to the whole 
fish, that our right ventricle hears to our lungs, 
which is |iot inithe least equal to that of the left ven- 
tricle; or in other words, its strength should be 
commensurate with the size of the lungs ; however, 
it is most probable that the right ventricle in the quad- 
ruped is stronger than in this proportion, because it 
is obliged to move a larger quantity of blood than is 
contained in any other part of the body of the same 
size, and with greater velocity ; in 'the double heart, 
therefore, such as*the human, the two cavities are not 
of equal strength, each being nearly in proportion to 
the size of the parts, or rather to the distance the 
blood is to go ; the right ventricle only throwing it 
into the lungs, the left into the body. As a proof 
of this doctrine; we find that in the foetal state of 
this class of animals, the two ventricles and the two 
large lirteries, are equal in strength. Indeed, from 
reasoning, we should expect this, and even- that the 
right ventricle should rather be the strongest ; for at 
this period it sends the blood to the lower extremi- 
ties ; but since both the arteries unite into one canal 
we must suppose it to be necessary that the veloci- 
ties of the blood in both should 1t)e equal ; upon ex- 
amination we find th^ two ventricles to be nearly 
equal in thickness in this young state of the animal. 

The mixed kind of heart, as that of the turtle, &c. 
is under the same predicament. The two ventricles 
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are to be considered as joint agents in the circula- 
tion; and as the pulmonary artery and aorta arc 
equally strong, it becomes a proof that the strength 
of the heart must be equal every where. 

If we were to estimate the strength of the ven- 
tricles in those possessed of four cavities, by the 
strength of the aorta mid pulmonary arteries, either 
by their absolute strength or elasticity, we might 
come pretty near the truth. 

Dr. Hales made an experiment on a horse, to as- 
certain the strength of the arteries, which gives us 
the power of the left ventricle ; but "all this explains 
nothing, for its power is equahto the use wanted. 

The power of contraction of the ventricle must be 
within the strength of the artery ; but it is hardly 
possible to ascertain what is the strength of an ar- 
tery, nor, if we could, would it ascertain the streogth 
of the ventricle, for the force of the heart is in part 
immediately lost by the blood being allowed to pass 
on, although not so freely as if the artery was open 
at the other end ; in proportion therefore to the re- 
tardment, the artery is affected. We can ascertain 
the elastic power of a given section of an artery, and 
also its absolute strength, but we are not acquainted 
with the size of a section that will give the strength 
of the artery to which it belonged when the whole 
was in a perfect state or form. 

Experiment I. A section of a sound aorta, close 
to the valves, three quarters of an inch long, was 
stretched transversely to its greatest extent, which 
state was ascertained by measuring it with a pair of 
compasses, and* the artery was allowed to contract. 
The weight required to stretch it again to the same 
degree was one pound ten ounces. To break the ar- 
tery required ten pounds and a quarter. 

Experiment II. A section of the pulmonary ar- 
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tery, similar to the former in length and situation, 
required six ounces two drachms to stretch it to its 
full extent. To break it required eleven pounds 
three quarters. 

The use of this viscus is in general very well 
known ; however, its use has been frequently sup- 
posed to be more universal thtn it really is. «ijiJt gives 
to the blood its motion inlnost animals, and in all it 
sends the blood to the organs of respiration : in the 
flying insect it sends the blood both to those organs and 
to the body at large ; but in fish to those organs only, 
the body ttt large in them having no heart. In the am- 
phibia there is an att|pnpt towards a heart both for 
the lungs and body, but not two distinct hearts. In 
the bird and quadruped there is a distinct heart for 
each. We may say, therefore, that there is one heart 
for respiration, and another for the life, nourishment, 
&c. of the animal ; these constitute the two ventricles. 

As the extent of those two circulations is different, 
the two hearts, or- in other words, the two ventri- 
cles, are suited in their strength to the different ex- 
tents of each circulation, as was observed above in 
treating of the strength of the heart. 

How far the heart is alone capable of carrying on 
the circulation is not to be ascertained for although 
the circulation is carried on in paralytic cases, yet 
this does not exclude the involuntary nervous influ- 
ence of the part ; this, however, varies much in dif- 
ferent classes of animals ; for I have already observed 
concerning the structure of the arteries, that their 
muscularity assisted in the circulation, and that in 
proportion as the vessels in general were endowed 
with this power the he^t was weaker. I believe that 
the quadruped has the strongest heart of any class 
of animals ; and I believe that their vessels have the 
least muscular power, more especially near the heart. 
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The iuimediate use of the heart in an animal would 
seem to be generally subject to hs little variety ast 
that of any other viscus ; but perhaps the heart is 
subject to more variety than any other part in its 
construction. I have observed that it is either single, 
double, or mixed, that it is single without an auricle, 
single ^ith one auri^ftle, single with two auricles, 
double with a union of the two, making the mixed, 
and double with two auricles. With respect to its 
use, it is, in the most simple kind of single heart, to 
propel the blood through the body, immediately from 
the veins, which blood is to receive its purification 
in this passage, when ftie lung|^are disposed through- 
out the body, as in the flying insect. In another 
single heart it is intended to mix both the purified 
and the adulterated blood, and of course to throw it 
out to the body and lungs equally in this mixed 
state, as in the lobster. In the single heart, wjth an 
auricle, its use is, in one class, to throw the blood 
throughout the body, after being purified, as in the 
snail ; and in another single kind, with an auricle, it 
is to receive the blood from the body, and send it to 
the lungs only, as in all fish. In the single heart 
with two auricles, it is formed to receive the blood, 
both purified and unpurified, and dispose of it to 
both body and lungs in that state, as was observed 
in the lobster : the sanre thing happens, in some de- 
gree, in the turtle, snake, foetus, &c. In the double 
heart with two auricles, it acts like an union of the 
heart of the snail with that of the fish, one heart re- 
ceiving the blood purified from the lungs, and send- 
ing it over the body, as in the snail ; and the other 
receivftig the blood from the body, and sending it 
into the lungs to be purified, as in the fish. From 
the above account we must see that the immediate 
use arising from the heart in one class of an'imals 
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will not agree with its immediate use in another ; 
but still in all, it is the engine employed to throw 
the blood to those parts into which the arteries con- 
duct it. 

It is impossible to say what the quantity of blood 
is that is thrown out of the heart at each contrac- 
tion. The size of a relaxed Heart, in the dej|d body 
of any animal, gives us the size of the cavity, or 
what it is capable of holding ; but muscles seldom 
or ever are obliged to relax themselves tp their full 
extent in common actions, although they often are 
when .ext^sive effects arc to be produced. The 
heart, like every part^^onstru^ted for action, has its 
times of action beyoim, and also within its natural 
limit of action ; but it is it:s natural action which 
should be ascertained. 

If we compare the actions of the heart with those 
of the. body, we may suppose that the common quan- 
tity of motion in the heart is about half what it can 
perform, that is, it relaxes three-fourths and con- 
tracts one-half; therefore a ventricle which con- 
tains four ounces, will, in common, only dilate so as 
to contain three, and will only contract so as to throw 
out two. 

The question is, when the heart act^ with more 
frequency, as from exercise. Does it, or does it not 
also dilate and contract more fully, and also act with 
greater velocity in its contraction ? I believe that all 
these circumstances take place ; for in exercise, the 
pulse not only becomes more frequent, but fuller, as 
if more was thrown out of the heart ; and the heart 
is found to make a greater emotion in the chest, 
striking with its apex against the inside of the chest 
with greater force *, which can only arise from a 

* Tlife reason why the apex of the heart strikes against the chest in 
its actions^ was, I believe, first accounted for by the late Dr. W illiam 
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greater quantity being thrown out» and with greater 
velocity. The breathing corresponds with the quan- 
tity of blood and the velocity ; for if a larger quan- 
tity passes through the lungs in a given time, the 
breathing must be in the same proportion increased ; 
if with a greater velocity, the same thing must ne- 
cessarily #:take place ; and if a greater quantity is 
thrown out, and with a greater velocity, then the 
arteries must relax in proportion, since the different 
parts must Correspond with each other ; we must 
suppose, therefore, that in health, whenever there is 
any exertion greater tlmn common, (which always 
increases the pulse) the heart dilites more, contracts 
more, and does both with greater velocity ; this I 
conceive arises from a necessity, which begins first 
in the veins ; for when the body is in action, the 
blood in the veins is obliged to move with greater 
velocity than when at rest : how far there may be 
other reasons for this, I will not pretend to determine. 

Another question naturally arises ; as we find that 
the times of repetition of the pulse or the actions of 
the heart increase in many diseases. Does the same 
thing happen, that is above supposed to arise, from 
exercise in health ? viz. Does the heart dilate more, 
contract more, ^d also contract with more velocity ? 
I believe this case does not in the least correspond 

Hunter, in his lectures, as far back as the year 1746. The systole 
and diastole of the heart, simply, could not produce such an effect ; 
nor could it have been produced, if it had thrown the blood into a 
straight tube, in the direction of the axis in the left ventricle, as is 
the case with the ventricles of fish, and some other classes of animals ; 
but by its throwing the blood into a curved tube, viz. the aorta, that 
artery at its curve endeavours to throw itself into a straight line to in- 
crease its capacity ; but the aorta being the fixed point against the 
back, and the heart in some degree loose or pendulous, the influence 
of its own action is thrown upon itself, and it is tilted forward against 
the inside of the chest. 
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with, our farmer, position. The pulse in such eir- 
cumstances, although frequent^ is small and hard, 
showing the arteries to be too much contracted by 
their muscular power, and therefore unfit to receive 
a large quantity of blood from the heart in any given 
time. The breathing does not correspond with the 
frequency of the pulsatioiii, as in the former in-, 
stance ; yet it is possible that nearly the same quan- 
tity of blood may pass as when in health, the velo- 
city in the contracted state of the heart and vessels 
making up for the quantity in the enlarged. That 
it nlovds faster in such sta|e of vessels, is, I think, 
probable; for in bleeding, the blood in the veins 
during such a state of vessels, is commonly more 
fiorid. 

Observations upon the Hearts Motion, while under the 
Influence of artiflcial Jireathing, 

I. I observed that the auricles contracted but very 
little, so that they did not nearly empty themselves. 

II. That the ventricles were not turgid at the 
time of their diastole ; for I could feel them soft, and 
could easily compress them. 

III. That the ventricles became hard at the time 
of their systole. 

IV. That the heart, when it ceased to act, became 
nearly twice as large as when acting, and that it 
recovered its small size again whenever it began 
to act. 


Observations on the above A.ppearances. 

From the first observation it would appear, that 
the auricles are only reservoirs, capable of holding 
a much larger quantity than is necessary for filling 
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the ventricles at any one tiiiie, order that th0 
ventricles may always have blood ready to fill them. 

From observation the fourth, it would appear, 
that any idea we form of the size of a heart from 
those in dead bodies, must be far from the truth; 
for the blood coming from every part of the body to 
the heart, in some measure distends it while it is in 
a relaxed state, so that when the heart begins to 
contract (as muscles do some time after death) it is 
kept dilated by the contained blood. However, it 
may be observed that the increased size of the heart 
would be less in the present case, than natural'; for 
the very quick motion of this viscus, under this irri- 
tation, hindered a full diastole ; but when I left off 
blowing, and the heart ceased acting, it became 
large ; and on resuming my artificial breathing, it 
again became small ; which I did three times in 
the course of this experiment. But I think I have 
observed in general that the heart is not so much 
affected by the stimulus of death as the other mus- 
cles of the body. We seldom see a dead body that 
is not stiff; but we very often find the heart large 
and flabby, not in the least contracted ; and I am 
not certain but this may be the case also with some 
of the other Vital parts, as the stomach and intes- 
tines. 

It is to.be set down as a principle, that the action 
of every muscle is alternate contraction and relax- 
ation ; and it cannot be otherwise ; but as there is 
a necessity for a more constant and regular motion 
in the heart, than probably in any of the other mus- 
cles/ more disputes have arisen about the cause of 
its regular alternate motion. Some have accounted 
for it from the position of the mouths of the coro- 
nary arteries respecting the valves of the aorta, sup- 
posing, erroneously, that the heart has its blood in 
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the time of its>re}axation*; but the circulation, whe- 
ther existing or not, has not such immediate effect 
upon a muscle ; nor would it account for the action 
of the auricle in the same animal, nor would it ac- 
count for the action of the heart in a iish ; but from 
what we shall observe on the valves of the aorta, we 
shall find that this opinion immediately falls to the 
ground. An easy experiment may put this beyond 
a doubt ; for if the heart of a dog be laid open, and 
the coronary artery wounded, it will be found to jet 
out its blood as the aorta distends. Others have 
accounted for the alternate motion of the heart, 
from the course of its nerves passing between the 
two great arteries, so as to be compressed when 
the arteries are dilated ; but this could only produce 
relaxation. We know too that such immediate 
compression on a nerve has no such immediate effect 
upon^ muscle ; and it would most probably make 
it contract ; for when the nerves of the heart are cut, 
it does not stop its motion, but rather makes it con- 
tract for the instant. The heart’s motion does not 
arise from an immediate impulse from the brain, as 
it does in the voluntary muscles, and as it is only 
in the quadruped and bird that the nerves can bp 
influenced in their passage to it ; it does not account 
for this alternate motion in other classes of animals. 
The flowing of the blood into the heart . has been 
assigned as a cause of its contraction ; but even that 
will not account for it ; although it will for many of 
its phenomena, yet not for all ; for a local stimulus 
merely is too mechanical to produce all the variety 
attending the action of this viscus ; it would not be 
attended with that regularity which it has in health, 

* This will be readily understood when I come to explain the 
mode of action in the vadvcs of the arteries. 
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nor that irregularity which we find in disease ; nei- 
ther could it ever stop, unless when absolute death 
took place ; nor resume its action if it ever did 
stop. We find that those parts which have occasion 
for the immediate stimulus to produce action, have 
that action very irregu|ar ; as, for instance, the blad- 
der of urine and intestines. The bladder is taking 
up its action as simply for itself, and not secondarily, 
however beneficial that might be for the whole in a 
secondary degree ; but the heart’s actions arise from 
its being so much part of the whole, as the whole 
immediately to depend upon it ; therefore we must 
look out for another cause of this regular alternate 
action of the heart, than that arising from mechan- 
ism or mechanical impression ; something more im- 
mediately connected with the general laws of the. 
animal economy. 

The alternate contraction and relaxation 4of the 
heart constitutes a part of the circulation ; and the 
whole takes place in consequence of a necessity, the 
constitution demanding it, and becoming the sti- 
mulus ; it is rather therefore the want of repletion 
which makes a negative impression on the constitu- 
tion, which becomes the stimulus, than the immediate 
impression of something applied to the heart. 

This we see to be the case, wherever a constant 
supply, or some kind of aid, is wanted in consequence 
of some action ; we have as regularly the stimulus 
for respiration, the moment one is finished an imme- 
diate demand taking place ; and if prevented, as this 
action is under the influence of the will, the stimulus 
of want is increased. We have the stimulus of want 
of food, which takes place regularly in health, and 
so it is with the circulation. The heart, we find, 
cannot rest one stroke, but the constitution feels it ; 
even the mind and the heart is thereby stimulated 
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to action. The constant wknt in the constitution of 
iliis action in the heart, is as much as the constant 
action of the spring of a clock is to its pendulum, 
all hanging or depending on each other. 

The nearest dependance of the heart is upon the 
lungs, and probably they have the same upon the 
heart ; the two together become in their immediate 
use interwoven with the whole ; for a stoppage of 
inspiration produces a stoppage of circulation, and 
a restoration of respiration produces a restoration 
of the circulation or heart’s motion. Thus, in my 
experiments on artificial breathing, the heart soon 
ceased acting whenever I left off acting with my 
bellows ; and upon renewing my artificial breathings 
it, in a very short time, renewed its action, first by 
slow degrees ; but became quicker and quicker till 
it came to its full action. 

I believe this experiment cannot be reversed ; we 
cannot make an artificial circulation, so as to know, 
that if we stopped the heart’s motion, we should so 
readily stop respiration ; and on producing the heart’s 
motion, respiration would again take place ; but if 
we could do this, I doubt very m\icli its being at- 
tended with equal success, because I believe that in 
all deaths, respiration stops first ; however it must 
be supposed, that if the heart stopped for any length 
of time, respiration would also stop ; and if I were 
to take the following case as proof, it would appear 
that respiration would not go on without the heart’s 
motion. ■ 

A gentleman was attacked with a pain in the 
situation of the pylorus. The pains were such as 
indicated its seat to be in the nerves of the stomach 
and its connections. It was such as he could hardly 
bear. The other attending symptom was a total 
stoppage in the actions of the heart ; and of course 
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did face WRs paid and ghastly. Not thd least signs 
of motion in the heart could be felt. In this state 
he was about three quarters of an hour. He was 
attended by Drs. Hunter, Sir George Baker, Sir Wil- 
liam Fordyce, and Dr. Huck Saunders. As he was 
perfectly sensible at the time, and could perform 
every voluntary action, he observed, that he was not 
breathing, which astonished him ; and at first con- 
ceiving he must die if he did not breathe, he per- 
formed the act of breathing voluntarily. This shews 
that breathing depends on the actions of the heart t 
and it also shews, that under certain circumstances 
the actions of both may be suspended, and yet death 
not be the consequence. As he spoke while in this 
fit without attending to his breathing, it shews that 
the breathing which produces sound is voluntary ; 
and if we had only the power of involuntary breath- 
ing, then probably we could not speak ; for it is pro- 
bable we could not regulate the action of the glottis 
and tongue, which are voluntary, to so regular an 
action of the lungs ; for in speaking, it is the one 
acting so as to correspond with the other, both be- 
coming voluntary. A gentleman who had a singular 
asthmatic affection, his breathing gradually stopt, 
and again gradually recovered, but became violent, 
and this constantly and alternately held two or 
three minutes ; and when the breathing ceased yet 
he spoke, although but faintly. 

In those animals which have two ventricles, it has 
been asserted by some, that their actions are alter- 
nate ; but observation and experiment shews us, that 
the two auricles contract together, and that the two 
ventricles also contract together. This can be ob- 
served simply by looking on the heart and its actions ; 
and if we in that state make a puncture into the 
pulmonary artery and the aorta, we shall find the 
15 
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in lioth at the sthne Infant, ^^rresiKmdifig tvith 
the contraetions of the venl^cles. Indeed the cir- 
culation in the foetus is a proof of it*; for in the 
child there would otherwise be two pulsations in- 
stead of one. 

This alternate motion of the heart is quicker in 
some classes of animals than others ; in some being 
extremely quick, in others very slow. In all the 
more inferior orders of animals, I believe it is the 
slowest ; and this may probably be in some degree 
in proportion to stheir imperfection. It is also 
slower, probably, in each class in proportion to the 
size ; and we know it is slower in each species, in 
some degree in proportion to the size, although 
not nearly exactly so. The pulse is also found to be 
quicker in the young than in the old of each species, 
in greater proportion than what we find arising from 
size only. Thus the motion of the heart of a cater- 
pillar is extremely slow, and also of a snail. The 
motion of the heart in fish is not frequent ; and we 
know it is extremely slow in the amphibia. !^ut in 
those possessed of two ventricles, as in birds and 
quadrupeds, the motion of this viscus is much 
quicker. In them too it differs very much in pro- 
portion to their size, although not nearly in the 
same proportion. Thus, a horse’s pulse is about 
thirty-six in a minute ; while a man’s is about se- 
venty. In the same species it is nearly of equal 
quickness ; for in a man three feet high the pulse 
was eighty, while a man above eight feet high had 
a pulse about seventy. 

VI. General Observations on Blood-vessels. 

By tjie vessels in an animal, are commonly un- 
derstood those canals which carry the juices of the 
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bo4y> th£ b]^o4 of ;tbe anim^, to and from tbe 

heart* for the immediate purposes of the animal eco- 
nomy ; and in those animals where no heart is 1;o be 
founds yet vessels are found, though their uses are 
not so demonstrable ; and in some of a still more in- 
ferior order, where no vessels can be demonstrated, 
yet, from analogy, canals may be supposed to exist ; 
and those should still be called vessels *. 

The vascular system in an animal, is, in some de- 
gree, to be considered as the efficient part of the 
whole animal respecting itself ;j|^every other part of 
the body being more or less subservient to it, and 
depending upon it, for existence and support ; and 
therefore the greatest attention should be paid to 
every circumstance that can possibly explain the 
various uses of the vessels ; for there is no operation 
respecting the internal economy of the animal, but 
is performed by them ; insomuch, that for the con- 
venience of the vessels in performing those peculiar 
actions, they seem to constitute various combina- 
tions, which are called organs f. And although 
many parts have actions, independent of the vessels, 
yet these are not for the purposes of growth, sup- 
port, &c. So that the vessels are constructed for 

^ Of this, I am not certain. I have an idea, that some animals 
absorb their nourishment, even without action, somewhat similar to a 
sponge ; but dispose of it immediately by converting it into its own 
increase. 

t Perhaps it may be difficult to give a definition of an organ that 
will meet every one’s ideas ; or will distinguish those bodies, accu- 
rately, from what may be said, not to be an organ. A muscle may 
be called an organ ; but I would only consider it among the materials 
of which an organ is composed. I have the same idea of elastic sub- 
stances, ceflular membrane, bone, cartilage, &:c. 

T would, at present, define an organ to be a part of a particular 
construction, composed of a variety of substances, which are com- 
bined together to answer some particular purpose, which is the result 
of the actions of the whole. 


O 
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the imiltediate use, of the machine^ and may be called 
labourers in the machine. This naturally implies 
something that is not vessel, or vessels ; a something 
that constitutes the difierent parts of the body, and 
is only more or less vascular. They are probably 
tlie very first active parts in the system ; for we find 
them in action before they have formed themselves 
into a heart ; and in such a state of parts we find them 
the only part that has any strength ; the other parts 
only preparing for action : this is so remarable that 
we can dissect the vessels of a chicken in the egg 
without injection, the other parts easily giving way. 
These ‘parts are formed of living animal matter, so 
composed as to constitute the difierent structures 
fitted for their different uses in the machine ; yet 
some parts are so vascular as to appear almost to 
consist wholly of vessels ; as if vessels were formed 
into such structures ; but this we cannot conceive, 
for then they must lose the action of vessels. 

In those animals where the vascular system is con- 
nected with a heart, which may be called the ter- 
mination, as well as origin of the vessels, we find 
that viscus to make so material a part of this system, 
as to require particular attention. 

In many of these animals, we find two systems of 
vessels, the arteries, and veins ; and most probably 
they exist in all of them ; there is also a thii;d, which 
consists of the absorbents. The heart is the source 
of the arteries, and the termination of the veins and 
absorbents. The two first depending on each other, 
form the circulation ; and the third, is essential to 
both, bringing the materials which are to circulate 

The arteries are to be considered as the acting 

* This system is too extensive to be described, in the present work, 
although it will be necessary to describe one use not hitherto attributed 
to it, as it explains one part of iny system of disease. 
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part of the vasci^nr system, since they perform a 
variety of actions, the uses of which are very im- 
portant in the animal economy. They may be called 
universal, or constitutional, for their actions are im- 
mediately productive of health, or disease, in the 
constitution ; and if they could be diseased as a sys- 
tem, that disease would, of course, be universal ; as 
their actions are expressive of health, or disease, 
they become also one means of discovering either. 

There is no internal operation in the machine re- 
specting growth, natural repair,' and secretion, that 
is not performed by them : no new part is formed, 
nor additional alteration made in the structure of na- 
tural parts, nor repair for the loss of natural sub- 
stances, either by disease or accident, but is made by 
the arteries, although of all operations we know no- 
thing, but from the effect produced. These opera- 
tions are performed by the termination of the arte- 
ries, which may be supposed to be of three kinds : 
one may be called arterial, conveying debilitated 
blood into the veins, and through their whole length, 
may be called arteries : another kind consists of the 
separators from the blood, performing the different 
secretions : and the third contains the formers and 
supporters of the body : the two latter kinds I should 
not call arteries, they are the workers or labourers. 

The absorbing system also takes a very active part 
in the animal economy, whether natural or diseased, 
and seems in many actions to be the antagonist of 
the arteries ; while the veins are much more passive, 
being principally employed in returning the blood 
to the heart. 

It is probable, that every part of the body is equally 
vascular, although they may not all have equal quan- 
tities of blood passing through them, which must 
arise from the smallness of the vessels, and not from 

o 2 
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their being fewer* in number. |||^hen we say that a 
part is very vascular, we can only mean that it is 
visibly so, by having a large vessel, or vessels, going 
to it, and ramifying in it; from which circumstance it 
contains a certain proportion of red blood, rendering 
the vessels visible ; which may also easily be made 
conspicuous by injections. Where the vessels are 
smaller this is not the case. When we say, therefore, 
that a part is not vascular, we mean it is not visibly 
so ; but still we must suppose such parts to be equally 
vascular, so far as respects their economy within 
themselves ; but in such parts I conceive the blood 
to be more languid in its motion. Many parts ap- 
pear to be much more vascular than they really are, 
from their vessels dividing, and anastomosing, and 
taking a winding course before they terminate * ; for 
it is by the number of terminations of an artery in a 
given space, that a part is made vascular, or not 
vascular : muscles appear to be more vascular than 
they really are. W'hen parts have another use, in 
which blood furnishes the materials to be disposed 
of, as in secretion, and respiration, where vessels 
fitted for such purposes are superadded, then parts 
become proportionably more vascular. When blood 
does not seem to be the matter to be disposed of, 
yet if there are other operations continually carried 
on in a part, besides its simple support, as in a mus- 
cle, which has both the power of contraction, and 
considerable sensation, &c. then the vessels are 
larger, and of course appear in great numbers : this 
is evident in the living body ; for if a muscle is 
hardly allowed to act, its vessels become small, and 
it becomes pale ; but if thrown into more violent 

* By simply into tlie spermatic artery of a bull it appears to 

be extremely vas('iilai, thoiigb, according to our idea of vascularity, 
it is as little so as any part. 
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action, for a coutiijpance, it beconies red ; we cannot 
here suppose an increase of vessels, but only an in- 
crease of size. Thus we have parts vascular in pro- 
portion to the quantity of action they are capable of, 
or under the necessity of performing ; and this par- 
ticularly in parts whose uses may be called double, 
as the organs of secretion in general, brain, and 
muscles ; even in inllammation, and in proportion 
as these parts are employed in their peculiar actions, 
they become to appearance more vascular. Some 
animals have naturally red muscles, without its being 
the effect of considerable action : this is very remark- 
able in the hare ; but the redness in the musbles of 
this animal may be intended to adapt its muscles 
naturally for violent exertions at all times. Muscles 
are of different colours, respecting red and white, in 
the same animal ; but that 1 believe is also in propor- 
tion to the quantity of action the parts are put to. 

This effect the epicure is well acquainted with ; he 
knows that the wing of a partridge is whiter than the 
leg ; and that the leg of a woodcock is whiter than 
the wing. The veal of this country is a remarkable 
instance of this ; for the calf is hardly allowed to 
stir, and the muscles are white ; but when the calf is 
allowed to follow its mother, the muscles are of a 
reddish colour : it may be, however, remarked, that 
white meat is commonly the least juicy ; and we find 
it remarkably so in those animals which are fed for 
this purpose, because they require nothing but their 
simple support, and having little or no action within 
themselves, they have but little waste. Such change 
of appeajrance we find carried to a considerable ex- 
tent in the uterus, at the time of the menses ; but 
much more particularly at the time of uterine-gesta- 
tion, where the vessels increase both in size and 
length, in proportion to the actions required. But 
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parts whose use in the machine may be said to be 
passive, as tendon, cellular membrane, ligaments, in- 
vesting membrane, bone, and cartilage, which last is 
probably the most passive, have all small vessels, and 
of course but few that are visible. As bone, how- 
ever, is composed of two parts, viz. animal sub- 
stance, and earth, it is probable there may be more 
action required to form the latter than either ten- 
don or cartilage, and therefore there will be more 
vessels. 

As a further proof that this is a general principle, 
we find that all growing parts are much more vascu- 
lar than those that are come to their full growth ; 
because growth is an operation beyond the simple 
support of the part : this is the reason why young 
animals are more vascular than those that are full 
grown. This is not peculiar to the natural operation 
of growth, but applies also to disease, and restora- 
tion. Parts become vascular in inflammation; the 
callus, granulations, and new-formed cutis, are much 
more vascular in the growing state, or when just 
formed, than afterwards ; for we see them crowded 
with blood-vessels when growing, but when full 
grown, they begin to lose their visible vessels, and 
become not even so vascular as in the other neigh- 
bouring original parts, only retaining a sufficient 
number of vessels to carry on the simple economy 
of the part ; which would now seem to be less than 
in an original part. This is known by injections, 
when parts are in the growing state, or are just 
grown, and for some time after. We may observe, 
when the small-pox is cured, that the remains of the 
pustules are red, and continue so for some time ; 
which is owing to those parts being visibly more 
vascular than common : and those who have had the 
small-pox severely, are, in general, afterwards more 
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pale than others, when those parts have arrived at 
their permanent state. If we cut into a part that 
has had a wound, or sore, upon it, which has been 
healed for a considerable time, we shall find that the 
cicatrix, and the new-formed parts, are not nearly so 
vascular as the original, which corresponds with 
what has been advanced ; for we know that those 
parts are not equal in power to original parts. In 
short, whenever nature has considerable operations 
going on, and those are rapid, then we find the vas- 
cular system in a proportionable degree enlarged. 

The number of vessels in a part, and also the cir- 
culation of the blood through them, appears to keep 
pace with its sensibility ; for first we find that most 
probably all parts endowed with vessels are sensible ; 
and all sensible parts are, to appearance, very vascu- 
lar. Where any increased action is going on, re- 
quiring increased sensibility, there is also an increased 
circulation through those vessels, as in the parts of 
generation during the time of coition, more espe- 
cially in the female ; and this increase of vessels, cir- 
culation, and sensibility in a part, takes place in dis- 
ease, as is well illustrated in inflammation, where the 
whole seems to be increased in the same proportion, 
especially the two last, viz. circulation, and sensibility. 

These observations can only be made in animals 
which liave red blood ; and best in those which have 
the most red blood ; but it is not possible to ascer- 
tain, with accuracy, the proportion that one blood 
vessel bears to another, so as to know the exact 
quantity of blood each part may possess ; which 
would bptter ascertain the action of the part ; for they 
may be said not to be measurable with any degree 
of accuracy ; and therefore such investigation must 
be taken in the gross. 

Vessels have a power of increase within them- 
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selves, both in diajneter and in length ; which is ac- 
cording to the necessity, whether natural or diseased. 
The necessity appears to arise from an increase of 
the part to which the artery is going, the formation 
of a new part, or an irritation. The first may be 
reckoned the natural increase of the body : the se- 
cond, the occasional increase of parts, as of the 
uterus in uterine-gestation, where the vessels are in- 
creased in width in proportion to the \^ole solid 
contents, including the young : besides this, they 
are considerably increased in length before they 
reach the uterus, which obliges the spermatic artery, 
in particular, to be thrown into a serpentine form : 
this is more remarkable in some animals than in the 
human species. 

Instances of new-formed parts, where the vessels 
arc increased, are to be found in the *tag, or all those 
of the deer kind which cast their horns ; such ani- 
mals having the arteries considerably increased at the 
time the young horn is growing, so that the carotid 
jirteries, which before had only to suj)j)ly tlie head, 
and the external carotid, which before had only to 
supply the sides of the head, now become larger, and 
are continued into the horn, which is extremely vas- 
cular. 

After the separation of the foetus, or the full growtli 
of the horn, the vessels naturally lessen, to adapt 
themselves to the diminished size of the parts. 

It is curious to observe how vessels become en- 
larged upon any irritation ; not only the arteries, 
but the veins ; and not only the smaller branches, 
but the larger trunks. This was evident in the fol- 
lowing case ; I applied a caustic to the ball of the 
great toe of a patient every other day, for more than 
a month, and after each application the surrounding 
parts put on a blush ; and all the veins on the lop of 
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the foot, as well as up the leg, immediately began to 
swell, and became large and full. This was so re- 
markable, that the patient watched for this effect, on 
the days on which the caustic was applied, from its 
happening only on those days. 

In diseases where there is an increased size of the 
part, as in tumors, &c. the increase of vessels is no 
less conspicuous ; and they have the power of dilata- 
tion, and increase of strength, in proportion to the 
size of the vessels ; which are now endowed with 
new dispositions, and actions, different from those 
they had before. 

The arteries often perform diseased operations in 
the body, which become symptoms both of local and 
constitutional actions, as in inflammation, fever, &c. 
for they are not only active in local disease, but their 
action often becomes a symptom of a constitutional 
disease, whether original, or arising from a local 
cause ; but these symptoms become mostly sensible 
to us in those arteries whose actions we can feel, be- 
cause they have a peculiar action in their diastole, 
as well as in their systole, which is sensible to the 
touch ; from which sensation, we, in many cases, 
judge of the state of the body at the time ; as also 
the state of the cause, when it is local, and out of 
sight. The heart, the source of the circulation, is 
also affected from the same cause ; so that its motion, 
and the motions of the arteries, commonly, if not al- 
ways, correspond. 


VII. Valves of Arteries. 

The arteries arising from the heart, I believe in 
all animals, have valves, which are so many flood- 
gates, to hinder a return of the blood into the cavi- 
ties ; ajid as tliere are two main arteries in the human 
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body, SO thete arotwo sets of valves, viz. one belong- 
ing to each artery. These are situated at the be- 
ginning of the artery, and from their shape, are 
called semilunar. Veins have similar valves, almost 
through their whole course. The valves are inelas- 
tic, being similar to the inner coat of an artery ; but 
the difference in the properties of the valves, and the 
arteries themselves, which are elastic, will be further 
considered in treating of the use and rtiode of ac- 
tion of the valves. Each of these sets is made up of 
three valves * ; but in veins, there are commonly 
only two. This difference in the valves of the arte- 
ries, and veins, is perhaps to bring the artery into a 
more rounded figure, than could have taken place 
by two valves only : each of these valves is of a semi- 
lunar form, having one convex edge, and the other 
nem*ly straight. These valves are attached to the 
insides of the artery, at its very beginning, by their 
semicircular edge, which is oblique ; the points, as 
it were, running a little way into the artery. These 
terminations in each valve come close to one another ; 
but the loose edges which constitute the diameter, 
arc not cut straight off, but rounded. There is, be- 
sides, a small body on each, attached to, or near, the 
edge, between the two points, called corpora-sesa- 
moidea. These bodies are not placed exactly on the 
edge, but rather on that side next to the artery, 
leaving the edge of the valve loose : this situation is 
best adapted to their intended use ; the reason of the 
loose edge being a little rounded, and of the bodies 
called corpora-sesamoidea being placed there, arises 
from there being three valves to each artery. Each 
of these valves, with its artery, forms a pouch, whose 


• I have found in the human subject only two valves to the aorta ; 
but this is very rare. 
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mouth, or cavity, opens towards the artery ; and the 
convexity of each of the valves, when the artery is 
dilated, makes nearly the third of a circle, which is 
turned inwards, towards the centre of the artery; 
as well as towards the heart. It is from this oblique 
direction in the attachment that the valves perform 
their office, simply from the action of the heart upon 
the blood ; and the blood upon the artery. This is 
entirely mechanical ; depending on mechanical prin- 
ciples alone, as much as the action of a joint. 

I have above observed, that the area described by 
the valves is the same with the artery, when that 
vessel is in its systole, their outer surface lining the 
inner surface of the artery ; but the artery being 
elastic, its diameter becomes larger when the blood 
flows into it ; and the valves beiiig^nelastic, their 
loose margins, or edges, are brought more into 
straight lines across the area of the mouth of the 
artery, and nearer to each other, so as to make an 
equilateral triangle. Thus they are fitted to catch 
the returning blood ; and the artery re-acting with 
considerable force on the blood, presses on the 
valves, so as to push them inwards : these having no 
pressure on the side next the heart become convex on 
this side, shutting up entirely the mouth of the ar- 
tery. Here then is an effect arising naturally out of 
a variety, of causes, viz. the oblique direction of the 
valves ; their w'ant of elasticity ; the elasticity of the 
artery ; and the dilatation of the artery ; so that the 
return of the blood docs not open the mouths of the 
valves, and, in that way, shut up the mouths of the 
artery. ,To demonstrate this, let us suppose the 
extreme length of each of these valves to be an inch ; 
then the circumference of the artery, when in its sys- 
tole, will be three inches : in that case the valves lie 
close to the sides of the artery, and describe a circle 
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of three inches circumference, (as in figure I.) ; but 
if you dilate this artery, as far as the valves will 
allow, which will be rather more than one-fifth, the 
valves will run nearly into straight lines, and make 
an equilateral triangle, (as in figure II.) whose sides 
are a little curved inwards. As the artery is filled 
from the contraction of the heart, it is distended : 
and as it is distended, the valves do more and more 
their duty, till at length, by the full distension of 
the artery, they are made to bulge inwards, and 
the loose edges, with the corpora-sesamoidea, are 
pushed further towards one another ; by all of which 
positions the area of the artery is entirely shut up. 

Figure I. shews the artery in its systole, with the 
three valves nearly close to its sides. The two 
black dots are designed to represent the mouths of 
the coronary arteries, now covered by the valves. 


a a a The circular section of the aorta. 

b b The mouths of the coronary arteries al- 

most covered by the valves. 

c c c The hollow pouch of the valves. 

d The area within the valves. 


Figure II. shews the artery in its diastole, where 
three valves run nearly into straight lines, making 
an equilateral triangle of the area of the aorta, d d d. 
But as their edges are rounded, and the bodies of 
the valves make a curve inwards, they by these 
means fill up in part this triangular space, as is seen 
at f ; and the corpora-sesamoidea, fill up the other 
part at e. In this way the whole of the area of the 
artery is filled up. ’ 

a a a The circular section of the aorta, in its 

state of diastole; being now larger 
about one-fifth. 
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b b The mouths of the coronary, now quite 

exposed. 

c c c c c c . . The hollow pouch of the valves, now 
enlarged. 

d d d The circular edges which fill up more of 

the area of the artery than if they were 
straight. 

c e e The corpora-sesamoidea. 


The foregoing account is proved by injections 
against the valves ; but it is still more clearly proved 
that the diastole of the arteries make the valves do 
their duty, when it is injected with the current of 
blood : for in proportion as the artery is distended, 
the valves recede from the sides of the artery : and 
if the artery is fully distended, the communication is 
entirely cut olf between the two pieces of injection, 
viz. that which is within the heart, and that which 
is wdthin the artery. It may be objected here, that 
it will require a certain quantity of blood to make 
these valves do their office : and when there is not 
that quantity, it must be done by regurgitation. To 
this it may be answered, that nature always keeps a 
due proportion ; and all the parts depend on one 
another : so that the quaiifity of blood, that is just 
sufficient to keep the animal alive, is suflicient to 
distend the artery so as to shut the valves *. The 
valves of the pulmonary artery do not do their duty 

* As people advance in life, especially men, we find the aorta losing 
its elasticity : and as it is acted upon with great force by the impetus 
of the blood, it loses that elasticity in the state of its diastole ; which 
throws the^ valves eoiitinually across the area of the vessels ; and as 
tiie valves in those cases cominouly become thicker, arc often very 
irregular, and bony, we find that they neither recede from the* sides of 
the aorta., during the contraction of the heart, nor towards it during 
the systole of the artery: so that more blood is allowed to regurgitate 
into the ventricle, than in a regular circulation. 
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SO completely as those of the aorta ; for in them we 
do not find the corpora-sesamoidea ; and if we inject 
a pulmonary artery, towards the right ventricle, it 
does not so completely hinder the injection passing 
into that cavity : nor are the two portions of in- 
jection completely separated when the artery is in- 
jected from the ventricle, as in the left side. So far 
as respects injections, the same observations are ap- 
plicable to the valvulae tricuspides; therefore I be- 
lieve the valves of the right side of the heart are not 
so perfect as those of the left : from hence we may 
suppose that the universal circulation requires to be 
more perfect than that through the lungs. We must 
see from this account of the action of the valves, 
that the mouths of the coronary arteries are opened 
by the action of the heart ; for as the arteries dilate, 
they become more and more exposed. 

VIII. Of the ^Division, or Jiranching, <f Arteries. 

As all the arteries in animals possessed of a heart 
arise from, or begin at that heart, by one or two 
trunks only, they are obliged to divide into, or send 
off branches, or smaller |^unks, which again divide 
into still smaller, till at last the whole body is sup- 
plied by the ultimate divisions. This is called the 
branching, or ramification of arteries ; and is some- 
what similar to the branching of a tree. 

This branching of an artery does not depend on 
the artery itself, or on the powers propelling the 
blood, as in a tree, but is governed by the formation 
of the body ; that is, according as a greater, or less 
quantity of blood, or a greater, or less velocity is 
necessary to different parts. 

Various modes of branching are made use of to 
answer the above purposes. 
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In general the most favourable .mode for the free 
passage of the blood is adopted, viz. branching with 
acute angles ; more especially those which are to 
carry the blood some considerable way ; and stiU 
more so in those which are at a great distance from 
the propelling impulse of the heart ; which 1 shall 
now more particularly consider. 

As the force of the blood in the artery is stronger, 
the nearer it is to the Tieart, the difference in the 
velocity of the blood, near, and at a distance from 
the heart, if there was nothing to retard it, would 
be too great for the difference in parts ; the near and 
the distant parts being in many instances of the same 
kind. To keep up a velocity sufficient for the parts, 
and no more, nature has varied the angle of the 
origin of arteries, at different distances, from the 
source of the circulation. Thus we find that near 
the heart the arteries arise by obtuse angles ; some 
of them being reflected, and the angles become less 
and less, till at length they are very sharp. The 
most remarkable instance of this is in the intercostal 
and lumbar arteries ; because since they are a set of 
branches in the body, whose length and uses are so 
much the same, if there be any difference in the 
angles, at the origin of the arteries, at equal dis- 
tances from the heart, it must be made with regard 
to tlieir length, from the origin to the part supplied. 
We find a difference even in the arteries which arise 
from the intercostals ; for tjiey are much more ob- 
tuse at the beginning of the intercostals, than at their 
termination. The reason why this is not so evident, 
in all the, arteries of the body, is, that there are so 
few arteries on the same side of the body, which take 
the same course, go to the same distance, and have 
the same office : for some parts require a greater 
velocity than others, which will make a difference 
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in the origin of „the two arteries, supposing they 
should go the same length, and take the same course. 
We see the same thing in the secondary arteries, 
such as the subclavian; for it sends off its branches 
near its origin, at much more obtuse angles than it 
does further on. Haller, in his Physiology, says. 
That the arteries arise at an angle of forty-five de- 
grees ; which is the greatest angle in projection : but 
he did not consider, that in projection there are two 
powers, viz. gravitation, andrthe force applied; 
while the blood in the arteries has only one. It 
may be asked, Whether the blood in an artery of a 
given size, arising from a large one, is sent in with 
the same force as if the artery had arisen from a 
much smaller trunk; or from an artery of the same 
size with' itself, whose blood passed with the same 
velocity as in the large one? We find small arteries 
coming off at once from large ones, instead of being 
a third, fourth, or fifth, from the large one. Arteries 
send off their brandies at a longer, or shorter dis- 
tance, according to circumstances ; or, in other 
words, they divide, and subdivide, more quickly in 
some places than in others. I believe this quick 
division is more peculiar to glands, thali most other 
parts, though it docs not take place in all, as in the 
testicle. They divide also quickly in the substance 
of the brain. In the kidney, this is also remarkable ; 
they would seem in that gland to be hurrying to 
their termination. The ^ame happens as soon as the> 
arteries enter the substance of the brain. Other 
parts appear to have the arteries elongated before 
they enter the part, as the spermatic artery ; more 
especially in some animals, as the bull, boar, &c. 
and in the female; in the time of uterine-gestation, 
where we should expect the quickest circulation, w^e 
find tlie arteries elongated very considerably, which 
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throws them into a serpentine course ; all of which 
must retard the blood’s motion in the part. We 
also find arteries playing in the parts, ramifying and 
anastomosing, which diminishes the velocity of the 
blood ; such as those of muscles, membranes, &c. 
We may suppose from the foregoing instances, that 
in some, a quick supply of blood was necessary in 
such parts : in the one for the drain ; in another, for 
the support of the living powers : while in otliers,.a 
more regular, slow,^ud even motion, answere*d the 
purpose better. 

Arteries, in common, pass in as direct lines from 
their origin to their destination, as possible ; but 
this is not universally the case, for in many parts 
they run in a serpentine manner; so much so in 
some as to form a body of themselves. • Thus the 
spermatic artery in the male of many animals, more 
especially the bull, is so convoluted, as to form a 
body. In the female, also, the spermatic artetfy in- 
creases its serpentine course in«the state of uterine - 
gestation. The internal carotid artery in man, and 
many other animals, as the horse, whe^e it passes 
through the skull, runs in a serpentine direction ; 
and in the lion, bull, &c. it forms a plexus. This 
would appear to answer two purposes ; one to lessen 
the impulse of the blood, as in the vertebral, and 
internal- carotid, the spermatic artery, &c. the other 
to allow of the stretching of the parts, upon which 
the artery passes, as the mouth, or lijps, the uterus, 
and other parts of the body, which admit of being 
stretched, or relaxed> as the bladder, stomach, intes- 
tines, &g. independent of their elasticity. 

We find not oply the different systems of vessois 
communicating with each other^^as the arteries with 
the veins, the veins with the heart, to be continued 
into the artery again, and the absorbents witli the 
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veiaS) to CUmmumcate^ in the end, with Ae whole, 
hmt also the branches of each system communicating 
with oiSfe another, which is called anastomosis. 

Anastomosing of vessels,>iHis the opening of one 
vessel into another ; so that if one of them be pre- 
vented from carrying ite contents, the office can be 
performed by the other. The most common mode 
of anastomosing, is, when two vessels run into one, 
or are continued into each other ; or one vessel opens 
into another, from which others arise ; but there is a 
peculiar communication between the two carotids, 
as well as between them and the vertebral, where a 
canal of communication passes directly between 
them ; and this mode of communication takes place 
between the two descending aortas of some of the 
amphibia. 

This anastomosing is much more frequent in the 
smaller than the larger jirteries. We seldom find 
trunks anastomose with one another. One reason 
for this is, the great disproportion in number be- 
tween the larger and smaller arteries ; but the anas- 
tomosis is : much more frequent in the smaller, in 
proportion to their number. The use of this is to 
give freedom to the circulation, as the chance of a 
stop being put to it is greatest in the smaller arte- 
ries ; the circulation in them not being so strong ; 
and passing through parts liable to be pressed upon : 
this is readily seen in the transparent parts of the 
living body, when viewed through a microscope. In 
some parts of the body we find anastomosis in pretty 
large trunks ; but these are in parts essential to life, 
very liable to be compressed, or both. 

The mesenteric |irtery anastomoses by large 
trunks ; the inysenlery being a part essential to life, 
and vefy liable to compression, from indurated faeces 
compressing the artery. In this case, if they only 
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RKiiftstomosed by the small branches} on the intestine, 
the circulation might not be kept up sufficiently to 
preserve the gut. We observe the same thing in 
the brain ; for there the arteries anastomose by large 
trunks, before they are distributed to the brain. The 
use of this is, that all parts of the brain might have 
an equal quantity of blood at all times, even where 
accident had put a stop to the circulation in any one 
vessel ; for the smaH anastomosis on the pia-mater, 
would not be sufficient to keep up a due circulation 
every where in the brain, as I believe the arteries do 
not anastomose in the substance of the brain itself. 
There are large anastomoses in the hand and foot, 
for the same reason, as in the intestines. All the 
uses arising from the anastomosing of the vessels are, 
perhaps, not yet perfectly understood : general rea- 
&ons can, I thmk, he assigned for them ; but these 
will not apply to 4II cases ; there is something, there- 
fore, more than we are yet acquainted with. The 
absorbents, and the veins, upon the whole, anasto- 
mose more frequently than the arteries ; yet that 
circumstance is reversed respecting the veins in 
some places ; and in these Instances the ui^es of these 
systems of vessels are also in some measure reversed. 
Where all the three systems of vessels liave nearly 
the same mode of action, we find that their manner 
of anastomosing is somewhat similar ; and probably 
the differences might be easily accounted* for. 

Wherever they appear to be simply carriers, then 
their mode of anastomosing is somewhat similar: 
however, the absorbents anastomose more frequently 
than the veins ; and the veins more than the arte- 
ries ; and, probably, the absorbents anastomose every 
where. This is not so much the case with the veins, 
and not in the least so in some parts with the ar- 
teries. Let us see if we can assign reason^ for all 
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this variety in thfe different systems of vessels. The 
absorbents, from the office of absorbing, are to be 
considered only as carriers; and as they have no 
propelling force applied to their contents, and their 
coats are not strong,^t is very probable, that a free 
communication between vessel and vessel, should 
take place; upon the same general principle, the 
veins also anastomose ; although perhaps not so fre- 
quently ; and this difference ipay be, because they 
have, in some degree, a propelling power applied to 
their contents ; namely, the action of the heart. The 
arteries having a very strong propelling power ap- 
plied to their contents,^ was in them not necessary 
as a general principle ; but where they are placed 
in similar circumstances, we find them similar in this 
respect. * 

Although the anastomosing of vessels is upon a 
general principle very proper, ye^ in many cases it 
would appear in the following parts to be very im- 
proper. The arterilfS do not anastomose in the kid- 
nies. This cannot arise siri|)ly from there being no 
occasion ^r it, on account of therfi being no lateral, 
mechanical obstruction; ^incc, frdfm the same mode 
of reasoning, the veins should not anastomose ; which 
they do, very freely : this want pf anastomosis in 
the arteries, therefore, ansu^ers some purpose in the 
economy ^f the part. In tfie liver, the branches of 
the vena-porta *do not anastomose, t^thbugh the ar- 
teries do in their smaller branches r we may, there- 
fore, suppose some particular purpose answered, be- 
sides free communication ; and I believe the arteries 
do not anastomose in the substance of the brain ; 
which makes the,, brain appear less vascular than it 
really is. We may observe, perhaps, as a general 
principle, that arteries near to their destination, 
where they are to perform their particular functions. 
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do not anastomose. Thus the artery of the kidnies, 
the vena-porta*; the arteries in the substance of 
the brain, do not anastomose ; nor do the arteries on 
the villous coat of the intestines. 

If it be questioned, whether anastomoses are a 
means of retarding, or accel^ating the circulation, 
I should answer, that they appear^ to me, to retard 
the blood’s motion ; although we find vessels anas- 
tomosing as freely with one another, at the greatest 
distance from the heart, as near to, it ; but at the 
same time we ' may observe, that where we should 
suppose it was necessary for the circulation to be 
brisk, We find no anastomos^ in the arteries, as in 
the lungs, the kidnies ; and* • believe hardly in the 
liver, except on the peritoneal coat, whose arteries 
are continuations of the hepatic artery. 

I believe that the anastomosing of vessels increases 
their volumd'^on the whole, and therefore allows a 
greater quantity ©f blood to be in them, than if they 
did not : that kind of net-work t9o, whiclfthey make, 
increases the magnitudeof the^ascular system ; for 
to answer this pqrpose^mey take lateral and circular 
courses-; which,gj[ve fliem jpreater lengthy|^an if they 
had simply passed betweien** origin and* destination, 
in straight lines. 

The better»*'to ascertain the velocity of the blood 
in the arteries, at thq different distances from the 
heart, it will be necessary to know^ wk||ther an ar- 
tery be a cylkider, or a cone ; and when it divides 
into any number of branches, whetlier the whole of 
these, taken together, be less, equal, or greater, than 
the vessel, or vessels, from which they arose ; and, 
therefore, whether they hold less, the same, or more 
blood. It may be observed, that arteries keep a 




This vessel should be considered as an artery. 
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pretty exact propt^ttion with each other; the branches, 
with the trank, &c. through the whole i^stem ; and 
therefore, whatever may be their, shape, they pre- 
serve it pretty regular, viz. if they cylindrical^ 
they are so regularly ; conicaT, the si^e. I should 
suspect, however, that the anastomo^ng of the ar- 
teries, in .some ^gree, interferes with this regu- 
larity ; but it^s probable that the ultimate branches 
may come baCk again, and Corresponds with the 
original trunk. « To ascertain this it is necessaiy to 
make choice of arteries, which for some length either 
send off no branches, or at ^east such as are very 
sma|l, wh^n compared ^th the. trunk : for i% is im- 
possible to measure with any degree of accuracy the 
size of branches, and th^n calculate their different 
capacity, in cotnparison with ^at of the trunk, from 
whence they are derived : and I think it is reason- 
able to Suppose, that whether an*'artery divides or 
not, the size must be the same in luothk; for it is ne- 
cessary thal'^^the ultinnite effect should be the same. 

The arteries which are b^t adapted for this ex- 
periment, are those of the placenta^nd of the testi- 
cles; parflfcularly in the bull. The carotid arteries 
in some anidials are tolerably well formed for expe- 
riments of this kind ; for though these do not give 
US the exact proportions which the orfft end bears to 
another;, ydt they plainly demonstrate which end is 
the largest^! 

The arteries the placenta evidepily iilbrease iii 
size, the nearer they approach to the placenta ; and 
this so very considerably as to requirepo experiment, 
unless it be intended to ascertain the difference cor- 
rectly. In the spermatic artery of the bull, it is 
equally eyident ; but as these arteries are much 
longer than the distance between their origin, and 
the parts which they are to supply, it may be sup- 
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posed that this increase is peculiar to them, in order 
to answer some particular purpose : hut the carotid 
arteries in some animals afford sii^cient proof that 
the arteries in common beconm larger as they pass 
on and ramify ; for *the carotids may be reckoned 
ramifying arteries, as they sei^ off branches. 

The carotid artery of the camels ambi^ quadru- 
peds, and of the swan, among birds, are very proper 
arteries for such exporin^nts.^ 

To be as accurate as possilile, I iiyected the arte- 
ries of two camels, ajid the arteiles of a swan ; and 
that one end might not be more distendq|9l than the 
other, lithe artery Wjps \^11 warmed, and placed in a 
perfectly horizontal position"^: •the, pipe waif fixed Into 
the lower end^^, and the injection made so warm, as 
to keep fluid some time, after havingsbe^ iiyected : 
in this position^ it wa^ allowed to c^ol. * I madq^ sec- 
tions froi^ edfch |^d ; and, that they mighb be per- 
fectly equal, took a har|^ piece of wood, an inch 
thick, and bored a hole through it pf tli® size of the 
artery, so as to coutatn a selftion exactly of that 
length, having movable button fixed at on^^end, 
which coulfi turned upon the hole, oiSKiff, at dis- 
cretion. The artery being Introduced ^through' the 
hole, a projecting part was cut through, by a thin 
knife, in order that the, artery might be divided at 
right angles to itself. , After doing thisjf^the artery 
was withdrawn, and the button ^as ^|ien turned 
upon thd hdlis, so as to stop that end ; and the cut 
end of the artefy introduced to the Bottom, or but- 
ton : this piece, so enclosed, was separated in the 
sanft manner. . 

Having taken a piece of Ihe carotid artery from 

* The fixing the pif>e into the lower end was rather in favour of 
incceasiog the size of* tltis end. 
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each end, which were of course exactly of equal 
lengths, I weighed them, and found that the section 
of the upper, end was one grain and a half heavier 
than that of the lower. 

The carotid artery of another camel, measuring 
three feet and a half in length, was found to send off 
forty-four ^niall branches, about the siz»ofthe human 
intercostal arteries ; with one >as large as the ulnar. 
Of this artery, a transver^ section, of qpe inch in 
length, being t^ken from each end, and weighed, 
that from the lower end was found to weigh two 
scruples, s&teen grains and a half ; while that from 
the upper end weixelied only two scruples, fourteen 
grains an<f a half. 

Ill-similar sections of the opposite ’^carotid, which 
sent offfort^-sdvcn branch^s, 4 the difference in weight, 
betw'een the upp^' and lower section, jras five grains. 

Similar sections from the carotid^rtel^iespf a swan 
being weighed, the lower isections^er^ found to be 
three grainS’'and, a Jialf heartier than liie upper ; the 
lower section weighing thirt^n grains and a half. 

the lateral branches boon preserved an inch 
long, being the length of the scctions„of the trunk, 1 
believe cachTOight have%cighed above a grain ; and 
in that case, thfe"^ forty-four would have been nearly 
equal in weighf to the trun|^ : should - this bo true, 
the arteri^ increase very considerably, not only in 
their ramifications, but in their trunks. , I imagine 
if the carotid artery, in the camel, did hot** send off 
any branch in its course, it wrould increase in size, 
nearly in the same proportion with the umbilical ar- 
tery, or the" spermatic, in the bull. 

It is to be observed, that as arteries divide they 
increase in. size, much faster than if they did not: 
for instance, if a section of an artery, tw'o inches 
long, is equally divided into two, the section that is 
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the further from the heart shall be heavier than the 
other, perhaps, by one grain ; but if the most dis- 
tant section had divided into two branches, the two, 
taken together, would have been a grain and a half 
heavier; if three branches, two- grains heavier, &c. 

The increase of size in the arteries as they ramify, 
is an effect of||;he numerous ramificatioiis.,^ 

From what has bcQjj already said, it must appear 
that arteries form a co4ie,^vhose apex is at the heart : 
and if this be the case, in the adult, we shall find 
that it must be more so in the ybung subject ; and 
will every day become less, as the child ihcrcascs in 
growth. 

The capillary arteries in the fmtus are probably as 
numerous as Iti an adult, perhaps more so ; Jbr we 
know that there is the s^irfe number ef j^incipal ar- 
teries in c?hch .4 As fai* as we can jji’ace. them, ^they 
seem to send "off ^|esamo number of smaller branches ; 
and in many jparts we lindija great many more small 
vessels in the foetus than^n tile adult. , 

In the eye, th^jSf membrane jpf the car, &c. in all 
growing parts, sy^ch callus, granulations, S3c. we 
find a greathnajiy more vessels, than in similar grown 
parts ; or in the same parts. When completely formed ; 
not in proportion to the size of the'^art, but more 
in number. • 

These are strong proofs that many as^teries are 
obliteratcd,;in the adult. How mu^i more vascular, 
therefore; must pjchild be, than an adult, in j)ropor- 
tion to its size, when* in a much suialler compass a 
greater number of arteries are accumulated ! 

I'Aom this it would apjicar, that thC only great 
change m the vascular system, is elongation of the 
vessels. As we find very little difference between 
the blood of a foetus, and of an adult, it is natural to 
infer, that the smallest vessels are nearly of tlie same 
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siEe in both ; for the termination of the arteries, or 
what may be calleci the operative part of the arterial 
system, being intended to perform the same func- 
tions in the fcetus, as in the adult, it is reasonable to 
suppose, that the increase is in the length of the 
whole vascular system ; and that the increase in the 
size of the trunks is in an uniform giadation, from 
the capillaries, towar<te the hCajft ; but never becom- 
ing equal to the capillaries! 

If the preceding* account be true, or nearly so, we 
see that there must be a great proportional difference 
between the size of the two extremes of the arteries, 
in the young subject, and the adult. We may ven- 
ture to say, that the aorta in the child is not one- 
fourth of the size of that vessel in tSe adult ; and 
that the caiJillsH:ies are rather larger than those in the 
adult, which woidd of itself make the whdle capilla- 
ries in the foetus more than four times the size of 
the aorta in the same ; and as these arteries are very 
short, the o6ne, of course, b^creases very fast. 

In the foetus in uteyo, we are to consider that the 
aorta, at the beginning from ti^e ventricle, is larger 
than in the adult, in proportion to the quantity of 
blood that passes through the foramen ovale : and be- 
yond the entrance of the canalis arteriosus the aorta 
is increased in^ proportion tp the size of the canalis 
arteriosus ; « and it is at this part its size is to be esti- 
mated : this prQ|)ably makes the aorta, beyond the 
entrance of the canalis anteriosus, twice as large as 
in the adult, in proportion to their size but the 
draw-back upon this, from the body, is the placenta ; 
for the placenta is to be considered as part of the 
body, disposing of the blood that afterwards circu- 
lates through the lungs : however, when it is sepa- 
rated, it may take away with it nearly its own 
proportion of blood ; although I rather suspect it 



oy THB VASCULAR SYSTEM. 


219 


does not. But I do not suppose it is equal to the 
quantity passing through the foramen ovale, and 
canalis arteriosus ; and if so, then the body has the 
overplus. 

The aorta of a foetus is, therefore, not only larger 
than that of an adult, but larger than in that propor- 
tion which th® size of the foetus bears to the size of 
the placenta : or it ma/be put in this view, that be- 
sides the difference in the size of the aorta, in a 
young subject, (as before observed) and in an adult, 
the size of the aorta, in the foetus, is still larger, viz. 
more than in that proportion which the circulation 
in the kings of the adult, bears to the circulation in 
the lungs of the foetus ; which is probaby much 
more than that of the placenta. 

Experiment on the Arteries a Child. 

I injected the descending aorta of a foetus, just 
above the diaphragm, imthe same manner as I did 
the carotids in the camel and iswan, by which means 
I injected the myscnteric artery, the subject Of my 
experiment. 

This artery has a- trunk, which at first doe's not 
put ofl:‘ branches, and then sends off ^ev^ral ; which 
may be all called sq mapy trunks. These again do 
not imn\,ediately ^ve off branches, and are therefore 
measurable with the trunk, from which they arise. 

I first made a section of the trunk of the mesente- 
ric artery, near its roOt, before it sends off any con- 
siderable branches, one-third of an inch in length ; 
and then^ another section of the same artery, having 
the same length, close to the origin of the first 
branch ; all the branches arising from it being pre- 
served of the same length with the trunk itself. 
When they were weighed in opposition to each 
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other, the trunk without the branches was found to 
weigh thirteen grains and a half; while that with 
the branches weighed eighteen grains ; four grains 
more than the trunk. A section of the aorta, near 
half an inch long, being made just above the origin 
of the inferior mesenteric artery, was weighed against 
a section of the same- length, including the inferior 
mesenteric, likewise of the *same length ; the last 
section weighinjg one grain more than the other. 
The highest amounting to six grains, the lowest to 
seven. A section of the lower end of the aorta, in- 
cluding a portion of the two iliacs, was weighed 
against a section of the two iliacs, which was equal 
in length, and these were found to weigh rather 
heavier. 

By the above is confirmed what I formerly as- 
serted; that an artery, not giving off* branches, docs 
not increase so fast as another which does, if we in- 
clude all the branches. 

From all that has been said, it appears that there 
must be a much greater quantity of blood in a fuetus, 
than an adult, in proportion to their difference of 
.size ; and that the heart must be larger and stronger, 
in proportion, to move this blood ; which will pro- 
bably still ctrcillate in the smaller vessels with less 
velocity. 

The whole of these differences, between the foetus 
and the adult, m;ust be intciuled for the purposes of 
growth ; and indeed we ma^ discern the necessity 
of it : for if a child w'as not more vascular, in pro- 
portion to its size, than the adult, its growth, we 
might conceive, would only be in proportion to the 
number of its vessels, which would be tVvelve times 
less than they are ; for a new-born child is only one- 
twelfth in size to that of an adult. A child would, 
therefore, grow faster and faster ?very year ; for in- 
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stance, in proportion to its size, as the vessels would 
become numerous in that proportion. 

But this is not really the case, for children grow 
less and less, every year, in proportion to the size ; 
only adding its first "year’s growth to itself every 
succeeding year ; though, perhaps, not quite so 
much, as the vessels ratiier decrease in number. 

That this is the case may be proVed by taking the 
eye for an example, wdiicli grows «m6rc the first year 
after conception, than it does any year after; so that 
the disproportion between the vessels of tliis'part, in 
those two states, is particularly great. 

'J’hc growth of an animal is, therefore, in propor- 
tion to the number of its capillary vessels : as the 
body grojvs, the vessels elongate to keep pace with 
that growth : tlie capillary vessels^at last cpmc to a 
stand; and the arterial sj stern is daily losing ground. 

The heart grows in proportion to the increased 
length of arteries, that it may be able to throw the 
blood through^, the ndiole, but not in proportion to 
the size of the whole body ; tecausc the vessels do 
not increase in number, or size, in proportion to the 
size of the body. But as the heart increases only in 
proportioji to the size of the whole vasenlar system ; 
while the body increases faster, and more, the heart 
cannot be in proljlortion to the size of the whole 
body ; hence its action»must in time lose the power 
of elongating the body, and become merely sufficient 
to nourish what is alrcfttiy formed. Perhaps it does 
not even continue to do so much ; for it is not im- 
possible, that the body may begin to decline from 
the momeni; it ceases to grow ; the heart having 
pushed the growth of the body, even beyond its 
own powers, to preserve it in that state. 



222 


OP THE VASCUIiAR SYSTEM. 


IX. the A ctiohi^ the A rteries, and the Velocity 

the mood’s Motion. 

Arteries daring their diastole, which arises froxa 
an increased quantity of blood being thrown into 
them, increase much more in length than width, 
being thrown into a serpentine course ; therefore, 
instead of the term diastole, it should rather be 
called, the elongated state. It is, liowever, the in- 
creased diameter that becomes sensible to the touch. 
This, probably, arises from the muscular coat op- 
posing the dilatation of the arteries, while it cannot 
the lengthening. The dilatation of the artery pro- 
ducing the stroke, is either felt by the linger, or may 
be seen when superficial; but were we to judge of 
the real increase of the artery by this, we should de- 
ceive ourselves ; for when covered by the integu- 
ments, the apparent effect is much greater than it 
really is in the artery itself ; for in laying such an 
artery bare, the nearer we come to it, the less visible 
is its pulsation ; and when laid bare, its motion is 
hardly to be either felt or seen. 

The more an artery is covered, especially with 
solid bodies, the more is the pulsation to be felt, or 
seen : thus tumors over large arteries have a consi- 
derable motion given to them ; and have often been 
supposed to be aneurisms. 

The knowledge of this fact arising more from ex- 
periment than common observation in the living 
body, may be a sufficient reason for keeping to the 
old expression, dilatation. 

This circumstance, which has been but little taken 
notice of, produces an effect, which has also been . 
unobserved. If the arteries had been dilated by the 
force of the blood’s motion, as Mbs been supposed, 
its motion should be much less retarded than it is ; 
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for even supposing that the incilBased area of the 
artery is the same when elongated, as if dilated, and 
therefore holds an equal quantity to a dilated one, 
it must appear evident, that the blood wull not arrive 
so quickly Jit the opposite end. 

The continual repetition of the cause of this ser- 
pentine course obliges the arteries in many places to 
retain this state, e^^pecially in parts that do not yield 
readily, as the seull, upon which the temporal artery 
is placed ; and this retention of the serpentine course, 
is still more obvious in those arteries which have lost 
a good deal of their elasticity. However, this in- 
crease of the artery is so manifest, as to be felt, or 
seen ; and produces what is called the pulse ; which 
must gra(|ually diminish in prof>ortion as the ar- 
teries divide into smaller branches ; a smap artery 
having a proportional pulse, and tlie arterial system 
increasing as it goes along ; both of which causes 
diminish the velocity of the blood, render the di- 
astole less, and ^ts motions more uniform. 

From the description I have given of the heart, 
with its action, and the parts of which an artery is 
composed, it must appear that an artery is at all 
times full of blood, which is moving on with more 
or less velocity because it receives it* from the 
heart, at interrupted periods; and when a given 
quantity is thrown in at one end, this will make a 
considerable difference betw^een this part and the 
other ; which part will df course be more upon the 
stretch ; for although the artery dilates, yet as it is 
from the impulse of the blood, the blood must move 
much fasjfer on in the diastole cf the artery, than its 
systole. This part of the artery will contract, and 
throw the blood into the remaining part; but not 
with the same forcJfe it was received ; but still the 
artery beyond will receive it faster than it will give 
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it. By these means, all the parts of the artery are 
brought to a more equal state ; for this additional 
quantity of blood, that was at first in one part only, 
is in some degree equally diffused through the \v'hole 
arterial system; by which means, too, it is becoming 
proportionably slower in its motion : but all these 
circumstances will vary according as the arterial 
system consists of cylinders, or cones ; and if of 
cones, then according to the extremity, which is 
the base ; all of which may be conjectured, but can- 
not *be exactly estimated. Yet that the force of the 
heart might not be lost, the elasticity of the great 
artery, over the smaller, is happily applied ; because 
it propels the blood more forcibly on, between the 
.strokes of the heart : for although we are to suppose 
that the heart, wdiich was capable of distending a 
part, so as to make it re-act, and send the blood 
through any given length, was also capable of send- 
ing it through that length at once ; yet we must 
see, that by an clastic power being applied at one 
end, while this is gradually lost towards the other, 
the elastic part acts with a superior force over the 
other, in the proportion as the other hasdess elasti- 
city. This otlier being also less upon the stretch, 
is overcothe by tiiat which is more so; whicli is al- 
ways the end next to the heart : for the muscular 
part relaxes, requiring hardly any force to distend 
it ; and, indeed, as the muscular power has con- 
tracted the artery, within its middle, or stationary 
state; and this more and more, as we get into smaller 
vessels, the muscular coat is at first stretched by the 
recovery of the elastic power ; so that the blood 
passes into tlie smaller branches with ’much less re- 
sistance than it would have done if the vessels had 
been elastic in proportion to their size. These pro- 
portions, however, in the blood’s motion, arising 
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from the elastic power of the arteries, will not be 
the same in the foetus, and adult ; and will be still 
more different in the aged subject ; for in this last 
the elastic power of the artery is diminishing, as 
well as the Muscular, th*e coats becoming more rigid : 
besides which, the vessels vary from a conical shape, 
(whose apex is at the heart, and basis at their extre- 
mities,) towards a cylinder; and this change is also 
increased by tl^p loss of many of the smaller vessels ; 
so that as we ^ow up, the base of the cone is gra- 
dually diniiuislied from two causes. 

The elastic power will allow of a quantity of blood 
in the animal, beyond the natural state of the artery ; 
and the muscular power will allow of a smaller, with- 
out the animal being affected, although the muscular 
alone would have answered both these purposes. 
Arteries then are the conductors, and disposer^ of 
the blood : as conductors, they are in every animal 
above fish, both passive, and active ; passive, in ad- 
mitting of the propelling power of the heart ; and 
active, in continuing that power to the extreme 
part. 

Besides these reasons for a difference in the velo- 
cities of the blood, at different distances from the 
heart, I conceive there is a material difference be- 
tween the velocities of the blood, in those vessels 
which carry red blood, and those which carry only 
the coagulable lymph, and the serum ; for where the 
red blood goes, there is a quicker return, than where 
there is only the coagulable lymph, and serum. For 
this, there are two reasons, viz. that where the red 
blood passes, it is commonly nearer to the heart, 
while the oflier parts go to a greater distance : but, 
besides this, the vessels which carry the red blood 
are larger, and I believe ramify more quickly ; the 
velocity, therefore, of the blood, is greater in them. 

Q 
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Where the lymph and serum pass only, the velocity 
of the blood is languid, and it appears merely to 
carry nourishment, such as in tendons, ligaments, &c. 

So far we are to consider the above as a general 
principle arising out of the construction of a blood- 
vessel ; but there are secondary, or collateral cir- 
cumstances, acting so as to accelerate or retard the 
blood’s motion. 

Since the solids and fluids have a mutual depend- 
ance on each other, and since the solids answer va- 
rious purposes, for which, quantity, velocity, &c. are 
peculiarly necessary, we find that this intercourse 
between the two is with great exactness kept up. I 
have already observed that the angles, by which 
branches of an artei'y arise, either retard or allow of 
a freer motion in the blood ; but Nature appears to 
have taken still more care in retarding the blood’s 
motion, where velocity might do mischief. She seems 
also to have taken more care about the blood’s mo- 
tion in some parts than in others : as, for example, 
in the brain ; a jjart which probably cannot bear the 
same irregularity in quantity, or velocity, of the 
blood, as many other parts of the body. I should 
suppose, that by sending four arteries to the brain, 
instead of one, or which would have been more re- 
gular, two, the force of the motion of the blood is 
broken, as well as by the winding course of the in- 
ternal carotid arteries. The vertebrae, likewise, are 
intended, we may suppose, to prevent a too great 
velocity of the blood; both because the artery is 
longer than it need be, and the blood is hindered 
from moving in a straight line : but besides the ser- 
pentine course of the arteries of the he5d, they pass 
through a bone ; but principally the carotids, where 
the bony canal is closely applied to the coats of the 
artery ; so that there can be no pulsation here, but a 
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greater velocity of the blood in those parts, and pro- 
bably less in the brain. This I should suppose retards 
also the motion of the blood in the brain ; because the 
blood passing through a smaller place than common, 
must meet with a greater resistance, and therefore a 
small quantity must pass througli this part in a given 
time, so that the pulsation of the arteries in the 
brain should be less than any where else : for we may 
suppose, that the motion is considerably lost by the 
blood coming into an elastic canal of the same dia- 
meter, with that through which it passed, before it 
came into the bony canal. If then this motion is 
lost, and the quantity of blood is really lessened in a 
given time, its motion must be more regular, and the 
pulsation less. 

In some animals, the carotid artery is found to 
divide and subdivide, forming a plexus, and the 
branches unite again before it goes to the brain. 
This is called, retc mirabile ; and in animals, which 
have it, will certainly break the force of the blood’s 
motion : but since it is not universal, some peculiar 
purpose must be answered by it. It is not in the 
horse, and ass, for instance ; but it is in the lion. 
Where the vessels anastomose, there is also a consi- 
derable retardation to the blood’s motion ; and they 
are found to anastomose a good deal on the pia- 
mater, be'fore they enter the brain ; but I believe not 
withih its substance. 

X. OfVebis. 

The vdfesels* carrying the blood from any part of 
the body towards the heart, are called the veins : 

* A vein is commonly a canal, especially that which carries red 
blood ; but in many animals it is entirely cellular ; yet I use the word 
as a aci'Cval term, when aj>plicd to the blood. 

« 2 
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they are more pa'ssive than the arteries ; and seem 
to he, from their beginning to their termination in 
the heart, little more than conductors of the blood 
to the heart, that it may receive its salutary influ- 
ence from the lungs. * However, this is not univer- 
sally the case, for the vena portarum would seem to 
assume the office of an artery in the liver, and there- 
fore becomes an active part ; and we have many 
veins formed into plexuses, so as to answer some 
purpose, not at all subservient to the circulation ; 
but still in this respect, they are not to be reckoned 
active. They differ from the arteries in many of 
their properties, although in some they are very 
similar. 

They do not compose so uniform, or regular a 
system of vessels, as the arteries, either in their form 
or use, being subject to considerable variety in their 
uses, which are, however, passive, not active ; and 
often answering, from their construction, collateral 
purposes. 

The coats of the veins, upon the whole, are not 
so thick as those of the arteries ; but differ mate- 
rially in different situations of the body. Thus they 
become thinner and thinner, in proportion to their 
size, the nearer to the heart : however, this is not 
equally so through the whole venal system, but prin- 
cipally in the depending veins, as those of the ex- 
tremities, more especially the lower in the human, 
and still more so, the nearer to the extreme parts. 
In such parts it is often difficult to distinguish the 
vein from the artery : yet this is not to be remarked 
in the veins of ascending parts, or those coming 
from the head, or such as are horizontal, especially 
in the human subject ; and in animals who have a 
large portion of their body horizontal, there is little 
difference in the coats of such veins at different 



OP THE VASCULAR SYSTEM. 


229 


distances from the heart. I suspect the muscular 
powers are much greater in what may he called 
ascending veins, than either descending or horizon- 
tal : and I believe, in general, it is very considerable ; 
for if we look at the back of our han^ and compare 
their size in a warm day, or before a fire ; and in a 
cold day, they hardly appear to be the same veins. 
They are not so strong in their coats as the arteries, 
and their strength is in an inverse proportion to 
their size in the extremities ; and the reason is very 
obvious. They are more dense in their coats than 
the arteries, yet in the dead body they seem to admit 
the transudation of the blood ; for when there is the 
least degree of putrefaction, we can trace the veins 
with the eye, on the skin, as if very large, the cellu- 
lar membrane and the skin being tinged for some 
way on each side of the vein. In the liver, we find 
injections escaping the vena cava hepatica, and get- 
ting into its substance in a peculiar manner. They 
have nearly the same elasticity with the arteries. 

They are similar to the arteries in their structure, 
being composed of an elastic, and muscular sub- 
stance ; the elastic in some degree preserving a mid- 
dle state, although not so perfectly as in the arteries. 
The muscular power adapts the veins to the various 
circumstances which require the area to be within 
the middle state, and assists the blood in its motion 
towards the heart. 

The coats of the veins themselves are vascular ; 
although not very much so. The arteries arise from 
the nearest small ramifying arteries ; and the corres- 
ponding veins do not terminate in the cavity of the 
vein to which they belong, but pass off from th .; 
body of the vein, and join some others from different 
parts ; and at last terminate in the common trunk, 
some way higher. 



230 


OF THE VASCULAR SYSTEM. 


On laying open the jugular vein of a dog, and 
closing up the wound for some hours, and then 
opening it, I observed the vessels of this part very 
distinctly. They were becoming inflamed, there- 
fore turgid ; and I could easily distinguish between 
the arteries and veins, by the colour of the blood in 
them. 

Veins have interruptions in their cavities, called 
valves. They are thin inelastic membranes, of an 
exact semilunar form ; their unattached edge being 
cut off* straight, not curved, as in those of the arte- 
ries ; and this is, because there are only two of them, 
whose semicircumference adheres to the sides of the 
vein. They arc not placed in a transverse direction, 
so as to cut the axis of the vein perpendicularly ; 
but obliquely, as the valves at the beginning of the 
arteries, making a poucli, whose mouth is turned 
towards the heart. They arc attached in pairs, the 
two making two pouches, whose edges come in con- 
tact. In the larger veins of many animals, as the 
jugular veins of a horse, &c. there are often three 
valves, as at tlie beginning of the aorta, but not so 
completely formed : these valves, as it were, cut tlie 
veins in two at tins j^art. These two valves are not 
always oi equal size.# At this part there are always 
two swellings in this form ; but I believe more in the 
adult, than in the young subject. Tliey are not 
formed from a doubling of the internal coat, as has 
been imagined ; for the internal coat is elastic ; but 
the valves arc rather of a tendinous nature ; from 
this circumstance, together with their shape, and 
their mode of attachment to the sides of the vein, 
they always do their ollicc whenever the vein is full, 
in the same manner as the valves of the arteries. 
The valves of the veins are chiefly in the extremities, 
jugular veins, and the veins on the exterior parts of 
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the head ; but never in the veins gf the brain, heart, 
lungs, intestines, liver, spleen, nor kidnies. 

Where a smaller vein opens into a larger, there is 
often a valvular structure at the acute angles ; but 
this is not constant. 

The veins, taken altogether, are much larger than 
the arteries ; but in the extremities, the veins that 
attend an artery, are sometimes less. Nevertheless, 
there are commonly two of them ; hut besides these, 
there are superficial ones, which are much larger 
than those deeply seated. The best way, however, 
of judging, is by comparing them with the corres- 
ponding arteries, where there are no supernume- 
rary veins, as in the intestines, kidnies, lungs, brain, 
&c. we find that they are larger than the arteries; 
and this, too, where a considerable waste has taken 
place of tlie arterial blood in the dififerent secre- 
tions. 

From this circumstance the blood's motion in 
them is slower ; and they allow a greater quantity 
to be in the body at all times. 

There is a greater number of trunks of veins in 
the body, than of arteries, at least visible veins; for 
wherever there is an artery, in common there is a 
vein ; and in many place:; two, one on each side, 
which sometimes make a kind of plexus round it ; 
besides, i;here are many veins where there are no cor- 
responding arteries, as on the surface of tlic body ; 
for in the extremities many of the larger veins pass 
superficially ; but tluise become fewer and fewer to- 
wards the trunk of the body, 'j'bey are lunnerous 
also in the neck of the human subject ; but in some 
of the viscera, as the intestines, the veins and nrle- 
ries correspond in number very exactly. Dr. Halos, 
however, in his Staticks, says, that he has seen a 
number of arteries throw their blood into one vjpin. 
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which, if true, shews that there are more small arte- 
ries than veins. 

Although veins generally attend the arteries, there 
are son\^ exceptions, even in corresponding veins, as 
in the pia mater; but they cannot all attend the 
arteries, there being more superficial veins on the 
extremities, and neck ; but tHe large trunks do. The 
supernumerary veins are not so regular as those 
that attend the arteries, being hardly alike in two 
people. 

The veins may be said, upon the whole, to accom- 
pany the arteries ; and it is most reasonable that 
this should be the case, since both perform the same 
office of conducting the blood, the same course must 
answer equally in both : this, however, is not univer- 
sally the case, some veins being intended for particu- 
lar purposes, as the vena portarum ; some forming 
bodies, as the penis, plexus reteformis, and others 
varying their course for convenience, as in the brain ; 
the veins of this viscus taking in general a very dif- 
ferent course from the arteries, but this is principally 
in the larger veins of the brain; for the smaller, 
which are in the substaiice, accompany the arteries. 
The intention of this seems to be, that the largest 
veins, called the sinuses, should be so formed as not 
to be compressible ; probably that there should be as 
little chance as possible of any stoppage to the cir- 
culation of the blood in this part. But in some parts 
of animals they vary their course from the arteries, 
where we do not so well see the intention, because 
it is not the case in others. Thus the veins in the 
kidnies of the cat kind and hyaena have the veins, in 
part, passing along the surface in the external mem- 
brane, like the sinuses in the brain. Veins seldom or 
ever take a serpentine course, because a retardment 
in jyhe blood's motion in them answers no particular 
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purpose in the economy of the pafts ; and the more 
readily the blood gets to the heart the better. How- 
ever, the plexuses, although not intended to retard 
the motion of the blood, answer other purposes not 
immediately connected with the circulation. 

Veins, upon the whole, anastomose more frequently 
than the arteries, especially by their larger trunks, 
and more particularly in the extremities ; for we often 
see a canal of communication going between two 
trunks, and one trunk shall divide into two, and then 
unite again. Where the veins and the arteries cor- 
respond, their anastomoses are nearly the same. I 
believe they do not anastomose in the lungs or liver ; 
however, the veins corresponding to the arteries, do 
not always follow this rule ; for the veins in the 
spleen and kidnics anastomose in very large trunks, 
while the arteries do not at all. This of the larger 
veins anastomosing more frequently, is because a 
vein is easily compressed, and the blood has a ready 
passage into another ; besides, the valves render it 
more necessary, for when the blood has got past a 
valve, it cannot take a retrograde course, but may 
take a lateral : and indeed it is principally in those 
veins which have valves that we find those large 
anastomosing branches : by this means the blood gets 
freely to the heart. 

As thp area of all the veins is larger than that of 
the arteries, the blood will move more slowly through 
them ; and this is evident from every observation 
that can be made. It may be observed in the large 
superficial veins in the extremities of the living body, 
and the^difference of velocity in the blood flowing 
from a vein and artery in an operation is very great. 
The blood, however, moves with a good deal of ve- 
locity in a vein : for if we stop the circulation in the 
beginning of any of the superficial veins of an^ ex- 
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tremity, and empty the vein above, immediately upon 
removing the finger the blood will move along the 
vein faster than the eye can follow it ; yet its motion 
is so slow as to allow the blood to lose its scarlet 
colour, and acqhire the modena red ; and this more 
so as it passes on to the heart. 

The blood moves more slowly in the veins than in 
the arteries, that it may come into the right auricle 
more slowly : for if the two venae cavae were of the 
same size with the aorta, the blood would have the 
same velocity in them, which the auricle, as it is now 
constructed, could not have borne : but it may be 
probable, that the blood is assisted in its passage into 
the auricle by a kind of vacuum being produced by 
the decrease of the size of the ventricles in their 
contraction. 

From the number of anastomosing branches, espe- 
cially by larger trunks, from the blood being liable 
to temporary obstructions in many places, and also 
moving with little force, its course becomes often 
very irregular, and undetermined ; much more so 
than in the arteries. 

The first cause of the blood’s motion in a vein of 
a quadruped, is the force oi' tiie heart ; for 1 think we 
must suppose that the iieart can, and does carry on 
simple circulation ; bccraisc in ]>aralytic limbs, wliere 
voluntary muscular action is totally lost, and where, 
I conceive, the involuntary is very weak, the circula- 
tion is continued, .although, I believe, with much less 
velocity than in perfect and sound parts : besides, 
we have observed, that the arteries continue the 
motion of the blood in them where the heart either 
fails to do it, or where an increased motion may be 
wanted. The arteries, therefore, will assist the heart 
in propelling the blood through the veins ; however, 
it is assisted by collateral causes. The second cause. 
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is their muscular contraction ; which most prohablj 
is in the direction of the blood’s motion, assisted by 
lateral pressure of all kinds ; because the valves will 
favour this course wherever they are. However, as 
the valves are not universal, the motion of the blood 
in some veins must be carried on without them, and 
therefore they are not absolutely necessary. 

Since we see the veins assuming the office of arte- 
ries in the liver of quadrupeds, birds, amphibia, and 
fish, and much more so in many of the inferior orders 
of animals, the motion of whose blood is first derived 
from the heart, we must suppose that veins have 
considerable power in carrying on the circulation ; 
but the resistance being continually removed at their 
termination into the heart, will direct and assist the 
blood’s motion in that direction, more especially 
when influenced by the action of the vessels them- 
selves, or any lateral pressure. In those veins which 
are accompanied by the arteries, the pulsation of the 
artery assists in propelling the blood towards the 
heart ; more especially where there are two or more 
attending an artery. 

When treating of the motion of the blood in the 
arteries, 1 observed that its motion was not in an 
uniform strer.m, but interrupted, whicli arose from 
tlie heart’s action ; but as it receded from that viscus, 
that its motion gradually became more uniform, till 
at Iflst it was nearly a continued stream. However, 
it is not certain, but an alternate accelerated motion 
is continued into the veins, immediately from the 
heart, although it may not be an easy undertaking 
to ascertain this : for simply observing an accelerated 
motion in the blood of the veins, more especially the 
small ones, does not prove that this was an alternate 
increase immediately from the arteries. 

Every artery has a pulsation in itself, immediately 
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from the heart ; but a secondary vein, or one that is 
a third or fourth in order of size, cannot, because it 
has more than one cause acting upon it : for such 
vein is receiving the impulse of the heart at very 
different times, owing to the larger trunk receiving 
blood by a number of smaller veins that come from 
a variety of parts : so that if the trunk was to receive 
it by starts from the smaller veins, it would only 
be a tremor, or confused motion. This is a reason 
why this cause could produce none in the secondary 
veins. The fact is, however, that there is a pulsa- 
tion in the veins ; for when we bleed a patient in the 
hand, or foot, we evidently see a strong jet, much 
more in some than in others ; and much more here 
than in the bend of the arm. The query is. Does 
this arise from the immediate stroke of the heart ; or 
is it by the lateral pressure, occasioned by the swell 
of the arteries ? To ascertain this the better, it is 
necessary to observe several things : we may remark 
that the pulsation in the veins is more in some parts 
than in others : thus I should suppose it was more 
in the veins of the kidney, spleen, lungs, and brain, 
especially the last, than in many other parts : but 
this from the lateral swell of the arteries cannot, from 
the above observations, affect all parts alike ; for the 
veins on the back of the hand being superficial, and 
not surrounded with vascular parts, could not be 
affected by arteries : but still it may arise from* the 
lateral swell of the smaller arteries ; and this accele- 
ration, given to the blood’s motion in the smaller 
veins, is carried to those on the back of the hand. 
But I think I have seen the difference in the projec- 
tion so great, that it hardly could arise from that 
cause alone : and, indeed, if this was the only cause, 
we should have it in some degree in every vein ; for 
every vein is so far surrounded as to be in some 
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measure affected from the swell of.the arteries of the 
part: but we certainly do not perceive it in so great 
a degree in the bend of the arm. The larger veins, 
near to the heart, have a pulsation which arises from 
the contraction of the heart preventing the entrance 
of the blood at that time, and producing a stagna- 
tion. This I saw very evidently in a dog whose 
chest I opened, and produced artificial breathing: 
but I could not say whether this arose from the con- 
traction of the auricles, ventricles, or both : but the 
vena cava superior has a contraction in itself, in 
both dog and cat ; and, probably, in the human sub- 
ject. Even breathing produces a stagnation near 
the thorax ; for during inspiration the veins readily 
empty themselves ; but in expiration there is a de- 
gree of stagnation. Coughing, sneezing, or strain- 
ing, in any way where the thoracic and abdominal 
muscles are concdirned, produces this effqct. 

I think it is probable, that where there is an uni- 
versal action of the vascular system, the action of 
the arteries and veins is alternate. That when the 
arteries contract, as in many fevers, the veins rather 
dilate, more especially the larger. 



PART II. 


CHAPTER 1. 

UNION BY THE FIRST INTENTION. 


I MAY observe, that all alterations in the natural dis- 
positions of a body are the result either of injury or 
disease ; and that all deviations from its natural 
actions arise from a new disposition being formed. 

Injury is commonly simple ; disease more com- 
plicated. 

The dispositions arising from these are of three 
kinds ; the first, is the disposition of restoration in 
consequence of some immediate mischief, and is the 
most simple. 

The second is the disposition arising from neces- 
sity ; as, for instance, that which produces the ac- 
tion of thickening parts, of ulceration, &c. 

This is a little more complicated than the former, 
as it may arise both from accident and disease, *and 
therefore becomes a compound of the two. 

The third is the disposition in consequence of dis- 
ease ; which is more complicated than either, as 
diseases are infinite. Yet many local diseases, al- 
though complex in their natures, are so simple in 
their extent, as to allow the removal of the diseased 
part, becoming, when that is done, similar to many 
accidents. 


15 
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As disease is a wrong action of* the living parts, 
the restoration to health must first consist in stop- 
ping the diseased dispositions and actions, and then 
in a retrograde motion towards health. 

In treating systematically of such pomplaints as 
are the object of surgery, we should always begin 
with the most simple, and advance gradually to the 
more complicated, by which means we shall be more 
clearly understood. 

There arc many complaints requiring the atten- 
tion of the surgeon, which cannot be called disease, 
because having been produced by something foreign 
to the body, as in accidents, they are to be consi- 
dered as a violence committed upon it, altering in 
some degree tlie structure of j)arts, and consequently 
interrupting the natural operations already described. 

The parts so hurt not being able to pursue their 
original or natural mode of action, are obliged to 
deviate from it ; and this deviation will varv accord- 
ing to the nature of the violence, the nature of the 
part, and the state of the constitution at the time. 

An alteration in structure requires a new mode of 
action for its restoration ; as the act of restoration 
camipt be the same with what was natural to the 
parts before any alteration had taken place. 

The alteration of structure by violence, requires 
only the most simple change in the natural action of 
the part to restore it ; and of course the most simple 
method of treatment by art, if it be sUch as to re- 
quire any assistance at all ; for there are many acci- 
dents where none is necessary; 

It will be proper to observe here, that there is a 
circumstance attending accidental injury which does 
not belong to disease, viz. that the injury done, has 
in all cases a tendency to produce both the disposi- 
tion and the means of cure. 
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The operRtions of restoration arise naturally out 
ofvthe accident itself ; for when there is only a me- 
chanical alteration in the j^tructure, the stimulus of 
imperfection taking place, immediately calls forth 
the action o^ restoration ; hut this is contrary to 
what happens in disease ; for disease is a disposition 
producing a wrong action, and it must continue this 
wrong action till the disposition is stopped, or wears 
itself out; when this salutary effect, however, has 
once taken place, the state of the body becomes si- 
milar to that in a simple accident, viz. a conscious- 
ness of imperfection is excited, which produces the 
action of restoration. 

In injuries arising from accident, we have hitherto 
supposed that the parts have no tendency to any 
diseased action, independent of the accident ; for if 
they have, it is probable that such a tendency may 
be stronger than the disposition for restoration, and 
in that case they will fall into the peculiar diseased 
action, as was explained when treating of suscepti- 
bility. Let us take the scrophula and the cancer as 
examples, and we shall find, that if a part be hurt, 
which has a strong tendency to scrophula, it will, 
most probably, run into the scrophulous mode of 
action, in preference to that of restoration; and 
therefore, we have many joints, when injured, as- 
suming the scrophulous action, called white swell- 
ing ; or if a woman, beyond thirty years of age, re- 
ceives a blow on the breast, it is more likely to ac- 
quire the cancerous mode of action, than that of 
restoration; which should be well distinguished from 
what is immediately consequent, viz. the (inflamma- 
tion ; for on this depends a knowledge of diseases. 

Although accident may be said to produce an ef- 
fect on a part (whatever that effect may be) which 
has a tendency to its own cure, yet there are often 
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not only immediate consequences ^arising from that 
effect, as inflammation ; and again, the consequeqC|i^s 
of this inflammation, as suppuration ; but the bases 
of diseases are also frequently laid by it, not by pro- 
ducing them immediately or naturally, but by ex- 
citing some susceptibility of the constftution, or of a 
part, into a disposition for a disease, which may be 
latent for a considerable time, and then come into 
action. 

Thus scrophula, cancer, &c. often arise from ac- 
cident, even where the parts in consequence of the 
injury have gone through the immediate and the se- 
condary stages of a cure.36 

Those effects of accident which arise from the na- 
ture of the parts hurt, may be divided into such as 
take place in sound parts, and sucli as affect parts 
already diseased. The first is what I shall at pre- 
sent treat of, the second being connected with dis- 
ease, is not to our present purpose. 

The injuries done to sound parts, I shall divide 
into two sorts, according to the effects of the acci- 
dent. “f; 

The first kind consists of those in which the in- 
jured parts do not communicate externally, as con- 
cussions of the whole body, or of particular parts, 
strains, bruises, and simple fractures, either of bone 
or of tendon, which form a large division. The se- 
cond con'sists of those which have an external com- 
munication, comprehending wounds of a|l kinds, and 
compound fractures. 

Bruises which have destroyed the life of the part, 
may be considered iis a third division, partaking, at 
the beginfiing, of the nature of the first, but finally 
terminating like the second. 


R 



212 


UNION BY THE FIRST INTENTION. 


I. OJ' Injuriefi in which there is no external 
Communication. 

The injuries of the first division in which the 
parts do not communicate externally, seldom in- 
flame ; while those of the second commonly both in- 
flame and suppurate. The same operations, how- 
ever, very often take place in both, though the order 
in which they happen is reversed ; the first becoming 
like the second, by inflaming and suppurating ; and 
the second being in many casi^, when properly 
treated, brought back to a resemblance of the first, 
and united by the first intention ; by which inflam- 
mation and suppuration arc prevented. But when 
i he life of a part has been destroyed by the accident, 
it must necessarily suppurate ; and therefore these 
injuries will be rendered similar, in this respect, to 
those of parts which communicate immediately, and 
have not been united by the first intention. 

That injury which in its nature is the most simple, 
and yet calls forth the actions of the part tojfecovcr 
from it, is a degree of concussioii wh6rc the only 
effect produced is a debility of the actions or func- 
tions of the whole or part, similar to that occasioned 
by a bruise, in which the continuity of the substance 
is not interrupted ; in such a skate the parts have lit- 
tle to do, but to expand, and reinstate themselves 
in their natural position, actions, and feelings ; and 
this is what happens in concussion of the brain. 

The rujfliii^ of a small blood-vessel is, perhaps, 
the next in order of simplicity ; where the conti- 
nuity of the part is broken, extravasation takes 
place, and the blood is diffused into the common cel- 
lular membrane, into the interstices of some part, or 

* Hero I mean concussion as a jycncral term, not confining it to 
the bniin* 
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into a circumscribed cavity. But «hould the vessel 
be either very large, or essential to life, such as are 
femoral, bracheal, or coronary arteries ; or should 
the rupture take place in a vital part, as the brain, 
or in interstices or cavities belonging tp a vital part, 
as in the cavities of the brain, or pericardium, in all 
such cases the injury may kill from the extravasa- 
tion alone, however inconsiderable may be the origi- 
nal mischief. 

The operation of restoration in this case, when the 
vital parts are not concerned or disturbed, consists 
first in the coagulation of the extravasated blood 
between the ruptured parts, laying, as it were, the 
foundation of union ; next in closing the ruptured 
vessel, or in promoting its inosculation, and some 
time after in bringing about an absorption of the 
superfluous extravasated blood. If the vessel close, 
that effect is produced by the muscular contraction 
of its coats ; but in what wiiy it inosculates, whether 
by the two orifices Avhen opposed having a mutual 
attraction, and instead of contracting the two por- 
tions of the ruptured vessel elongating, so as to 
approach each other reciprocally and unite or 


* Tnosculation is a term ronimonly used by writers, but Nvheiher it 
was derived from theory or ol^servatioii is not material, 'Hie very 
few instances where it can be observed, together with the want of 
accuracy in those who first introduced the term, would incline me to 
think that it arose from theory, or opinion only. I never ctudd get 
an opportunity of observing* it in all my experiments, and observa- 
tions on inflammation, except in the coats of the eye. In many in- 
flammations of that orgaii^ W'e lind an artery or arteries passing from 
the tunica conjunctiva to tlie cornea, and ramifying on. that part. 
These have lihen often cut across to prevent the influx of blood ; the 
two ends aie seen to shrink, but in a little time they are agsftn per- 
ceived to unite, and the circulation to be carried on as before, fn 
this there can be no deception ; and to jierform, therefore, such an 
operation effectually, a part of tlu; vessel should be removerl. 
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'ivhether a new piece of vessel is formed in the in> 
termediate coagulahle lymphs is not easily deter- 
mined. 

Inosculation, however, can only take place where 
the extent of the parts divided is not great, and the 
opposite surfaces remain near each other ; but even 
then it is most probable that we must, in part, as- 
cribe to another mode of union the communication 
of vessels which takes place between the two divided 
surfaces ; for where inosculation does not, or cannot 
take place, the union of the ruptured vessels is pro- 
duced by the coagulation of the extravasated blood 
of this part, which becomes vascular. 

That the blood becomes vascular, is clearly shewn 
in the case of the blood extravasated on the tes- 
ticle. 

The superfluous extravasated blood is taken up 
by the absorbents, by which means the whole is re- 
instated as much as it is in the power of the parts to 
do it. I may observe here, that the power of reco- 
very in the arteries is greater nearly in proportion 
to the smallness of their size, which is combined 
with several causes, viz. their distance from the 
heart, their elasticity, their division into smaller 
branches, and their accumulated diameters becom- 
ing larger, which allows them to recover. Secondly, 
there is an increased power within the smaUer artery 
Itself abstracted from the above circumstances. 

This includes a great variety of cases, and the 
most simple difference which can happen between 
them will be owing to the magnitude of the rup- 
tured parts,- or to a difference in the parts them- 
selves ; or to the magnitude of the injury ; or to dif- 
ference in the effects. It will comprehend simple 
fractures of all kinds, bi^oken tendons, as is often the 
case with the tendo-achilles ; even many injuries of 
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the brain producing extravasated blood, which is 
probably the only way in which the brain can be 
torn when there is no fracture. 

Some of these will often require art to reinstate 
them in the natural position, out of which they may 
have been put by the accident, or by some peculiar 
circumstance attending the nature of the part, as we 
see in the fracture of the patella, or broken tendon, 
where the upper part being too far pulled up by the 
muscles, it must be reinstated by the hand of the 
surgeon, to bring the parts into a situation more fa* 
vourable to their recovery. 

But extravasations, even from the most simple ac- 
cidents, are often so situated as to obstruct the ac- 
tions of life ; as for instance, in that affection of the 
brain, which is called apoplexy. The same thing 
happens in extravasations into the pericardium, or 
into any of the other vital parts, where little can be 
done, although much is wanted. In many other 
parts, where the actions of life cannot be affected, the 
extravasations are often too considerable to allow the 
parts to go through their proper modes of restora- 
tion, the quantity of extravasated blood being often 
so large as to distend the parts, and form a kind 
of tumour, called ecchymosis, of which I shall now 
treat. 

The extravasated blood in such cases being the 
only visible complaint, to remove it is the cure, 
which may be effected by absorption ; or, if necessary, 
by an operation. 

An ecchymosis we may consider as of ^wo kinds, 
one in w^ich the blood coagulates when extrava- 
sated, the other where it remains fluid ; but this dis- 
tinction makes little difference in the disease itself^ 
and of course little in the mode of treatment ; it 
should be observed, however, that the first kind, for 
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tlie most part, terminates well ; while the second, 
sometimes inflames and suppurates. 

When these injuries get well by the absorption of 
the bloody the cure is gradual, and often takes a con- 
siderable time ; but if the tumours become less and 
do not inflame, they should be allowed to go on to 
perform their own cure ; and even where inflamma- 
tion takes place, that should be permitted to advance 
to suppuration, and the tumors to threaten bursting 
before they are opened by art, or what I believe 
would be still better practice, they should be left to 
open of themselves. 

In some instances, a blow, the cause of the ecchy- 
mosis, may have injured the superficial parts or skin 
so much as to produce inflammation ; and under 
such circumstances I should recommend the' case to 
be treated as an inflammation arising from any other 
cause, without paying attention to the blood under- 
neath. It often happens that the blow has deadened 
the skin over this blood, which deadened part, as is 
usual in such cases, must, in a certain time, after- 
wards separate from the living. 

Where this has taken place, and the extravasated 
blood has coagulated, it has often been found to re- 
main in the cavity, as a mere extraneous body, with- 
out acting, and without even allowing the stimulus 
of an exposed surface, or of an imperfect cavity to 
take place. The edges of the skin all around shew- 
ing the disposition to contract over this blood, as if 
it was a living part to be preserved, nothing has 
seemed to be wanting to finish the cure but the blood 
being alive with due powers of action. 

In these cases the common practice has been to 
scoop out the blood and distend the internal surface 
with warm dressings to stimulate it to inflamma- 
tion, &c. and a sore being tlic consequence of this 
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method it goes on as sores commonly do. But in 
other cases, where the opening leading to the coagu- 
lated blood has been very small, I have seen that 
without any other means being used the blood has 
been gradually squeezed out of the orifice by the 
contraction of the surrounding parts, till the whole 
cavity became so much contracted as to contain 
no more than what seemed to serve as a bond of 
union to the parts ; and thus the cure has been 
completed without further trouble. The following 
case was treated in this way. 

CASE. 

Mrs. B 1 fell backwards and pitched upon a 

pail which was behind her, and the left labium pu- 
deiidi struck against its handle with the whole weight 
of her body. 

Within five minutes after the accident, the bruised 
part swelled to as great degree as the skin would 
allow ; from which sudden appearance of the swell- 
ing, and the feeling of fluctuation, I concluded that 
blood had been extravasated by the rupture of some 
small artery. I bled her, and desired a poultice to 
be applied to the part, in order to keep the skin as 
easy as possible under such distention. 

Believjng the tumour to arise from extravasated 
blood, I did not choose to opqn it, that the bleeding 
might be sooner stopped by ime pressure of the ex- 
travasated blood against the sides of the cavity. 
Some hours after the accident the skin burst, and a 
good deal blood came away. On examining the 
wound I found the opening of considerable size, 
leading into a cavity as large as the egg of a goose, 
and filled with coagulated blood, which I did not 
remove, for the reason given above, that it might 
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assist in stoppings the vessels which were still bleed- 
ing. The poultice was continued, the bleeding gra- 
dually became less ; and every time I examined the 
part, I found the cavity diminished, but still filled 
with coagulated blood, which continued to be pushed 
put of the wound, and after some time a slough 
came off from the bruised skin, which enlarged the 
size of the wound. About a fortnight after the ac- 
cident the parts were all so much collapsed, as to 
have forced out the blood entirely, arid there seemed 
only a superficial sore, not above^ an inch long, and 
half an inch wide. What may if%e supposed Would 
have been the consequerice, if I had enlarged the 
opening, scooped out the blood, and dressed the 
part with lint, or any other application I might 
think proper ? 

The effect of suclj treatment would certainly have 
been a large sore, nearly of the same size with the 
cavity, and the sides of the cavity would have in- 
flamed and suppurated. Is there not reason to be- 
lieve that the coagulated blood, by remaining in the 
wound, prevented inflammation over the whole sur- 
face, and allowed the parts to contract to their na- 
tural position, so as to leave no other sore than that 
where the skin had burst and sloughed ? 

This practice should be generally followed in such 
cases of ecchymosis. 

The second species of ecchymosis is that in which 
the blood has not coagulated, but remains fluid. 
This c.ase, although it also frequently occurs, does 
not always terminate so well as the former, nor allow 
of such a salutary termination, where an opening 
has been made, either by the accident, or by art ; 
for then suppuration will be produced all over the 
cavity ; more caution is therefore necessary to pre- 
vent an opening. It has often the appearance of an 
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incysted tumour; but being an. immediate conse> 
quence of some accident upon the part, its nature 
becomes readily understood, though sometimes from 
its situation it has the symptoms of an aneurism 
attending it ; neither does the cause of it contradict 
this idea. 

If formed over a large artery the tumour will 
be attended with a pulsation ; but when from this 
cause it cannot be made to subside by pressure; 
yet it is not, therefore, to be supposed harmless, 
as in fact it requires to be treated with great 
caution. 

If the pulsation should arise from the real influx 
of blood, -this will soon be shewn by the increase of 
the tumour, and will lead to the proper treatment, 
viz. opening it, and stopping the bleeding vessel. 
This seldom happens from contusion, the kind of 
accident destroying in some degree the free exit of 
the blood out of the artery ; and if the tumour should 
not increase after a certain period, even if there be 
a pretty evident pulsation, we may then be certain 
that it assumes this symptom from some neighbour- 
ing artery or arteries. The ecchymosis which is 
produced on the head of a child during birth, has 
sometimes a pulsation, arising from that of the brain, 
as the sutures are still open ; and every tumour of 
the scalp, whether from a blow or any other cause, 
may be mistaken for aneurism, if it appears before 
the fontinelle be closed ; and should it be opened 
without proper examination, may disconcert the ig- 
norant surgeon. 

That the blood does not coagulate in this species 
of ecchymosis, must arise from some peculiar mode 
of action in the vessels, occasioned by the effects of 
the injury ; for I apprehend that in such. cases, the 
blood dies in the act of extravasation, in the same 
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maxmer as the blood of the menstrual disdiarge 
'whenever it is effused. 

. The ecchymosis which we have mentioned, as 
happening very commonly to children in the birth, 
particularly under the scalp, requires nothing to be 
done ; as by waiting with patience, the whole will 
in general be absorbed. 

; Although this is commonly the event in new-born 
infants, yet ecchymosis does not terminate alike fa- 
vourably in other cases, the tumour often remaining 
for a considerable time . without undergoing any 
change, and after months, sometimes disappearing, 
but. at other times inflaming and suppurating. 

When an extravasation, of blood takes^place be- 
tween the scalp and head, in consequence of a blow, 
which is very common, and continues fluid, we find 
a kind of ridge all round the bag, and by pressing 
all round the edge of the bag, the finger sinks, so as 
to give distinctly, (we conceive) the feel of a de- 
pressed bone ; but this feeling of a depression fol- 
lowing the edge of the ecchymosis all round, is a 
proof that it cannot be depression of the bone ; be- 
cause no depression could be so regular, nor would 
any depression be of the same extent with the ec- 
chymosis. The edge of the scalp surrounding the 
ecchymosis seems to be raised, and I believe it is ; 
if so, then something similar to the adhesive inflam- 
mation must have taken place to set bounds to the 
extent of the bag, and to hinder the blood from 
getting into the cellular membrane. 

It might perhaps be the best practice to make a 
small opening into such tumours with a laqcCt, and 
by letting out the blood get the sides of the cavity 
to heal by the first intention. When the pafts in- 
flame and suppurate, the case is to be treated as an 
abscess. 



JUNION BY THE FIRST INTENTION. 

This sometimes disappears by resolution : but this 
being seldom permitted^ the ecchymosis is reduced 
either to the state of a fresh wouni which is allowed 
to suppurate^ or an abscess ; for surgeons are induced 
to open early, by seeing an inflammation, and feeling 
a fluctuation, two strong motives when every cir- 
pumstance is not well attended to ; but in such cases 
I should wait till I observed evident signs of sup- 
puration, viz. the thinning of the skin over the mat- 
ter, and pointing of the contents, which are the only 
true marks of the formation of the matter, as well 
as of its coming near the skin. 

, If the blow should have deadened a part of the 
skin, then a separation of .the slough will take place, 
and expose this cavity so as to produce suppuration. 
And this is to be considered as a step still further 
removed from the most simple ^ecies of injury, than 
where the blood coagulates. 

I am not able, under such circumstances, decidedly 
to say which is the best practice, whether to leave 
the slough to separate, or to make a small opening, 
and allow the blood to escape slowly from the cavity. 

In both kinds of ecchymosis, when inflammation 
has taken place in the skin from the violence, if it 
has not advanced to suppuration, the object of the 
surgeon should be to bring about the resolution of 
the tumour ; when he finds there is no further in- 
crease of the tumour, he may conclude that resolu- 
tion is beginning to take place ; which being clearly 
ascertained, he is then to assist in exciting the ab- 
sorbents to do their duty, in order to take up the 
extravasated blood. I believe the best exciting 
power is pressure, which if urged beyond the point 
of ease, sets the absorbents of the. part to work, for 
the purpose of removing the substance which presses, 
or the part that is pressed : but most commonly the 
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body pressing, if it.be subject to the laws (or powers) 
of absorption ; and in this case the extraneous sub- 
stance pressing on the innersurface of the cayity,isthe 
extravasated blood which we wish to have removed. 

The following cases explain this. 

A lady fell and struck her shin against a stone ; a 
considerable ecchymosis came on almost immediately, 
and the skin over it inflamed to a considerable de- 
gree. The blood had not coagulated, there was 
therefore a perceptible fluctuation underneath, and 
her physician recommended an opening to be made. 
I was sent for, and on examining the part, was rather 
of opinion, from the surface being a regular curve, 
and no part pointing, that matter had not formed ; 
I therefore recommended patience ; the subsiding of 
the inflammation, and the application of such pres- 
sure as she could bear without uneasiness, caused 
the whole tumour to be absorbed. 

A man was brought into St. George’s Hospital, 
whose thigh had been run over by the wheel of a 
cart ; a very large ecchymosis was formed on its in- 
side, and a considerable inflammation of the skin had 
taken place. The blood had not coagulated, there- 
fore a fluctuation could easily be felt ; but as there 
was no appearance of pointing, similar to that of 
matter coming to the skin, I was in hopes that sup- 
puration was not coming on ; and although the in- 
flammation was considerable, 1 supposed that it 
might arise rather from the violence of the accident 
than from the extravasation : I waited therefore the 
event ; saw th% inflammation gradually go off, and 
as that subsided, I observed the tumour decay, al- 
though it was very slow in its decrease : I then di- 
rected a slight congress to be applied, after which 
the tumour evidently diminished much faster than 
before, till the whole was absorbed. 
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The union by the first intention jisually takes place 
so soon after the injury, that it may be said to be 
almost immediate ; for when the blood has coagu> 
lated in such a situation as to adhere to both sur- 
faces, and so as to keep them together, it may be 
said that the union is begun. It is not, however, 
immediately secure from mechanical violence, and 
the blood itself, by losing its power of retaining life, 
may likewise be rendered unfit to preserve the com- 
munication with the adhesing surface, (by which it 
is connected with the body at large) and thus the 
union be of course prevented. If there be no such 
impediment, then the union of the parts may be very 
quick : but it will be in some degree according to 
the quantity of extravasated blood interposed ; for 
if that be large, the whole blood will not become vas- 
cular, but the surface only which is in contact with 
surrounding parts, and the rest will be absorbed, as 
in the ecchymosis. Where the quantity is small, as 
in a slight wound without laceration, and where all 
the divided surfaces can be brought into almost ab- 
solute contact, their union will be firm in twenty- 
four hours, as happens in a hare-lip, or wounds of 
the scalp. 

Although under such circumstances the blood 
seems to change into a solid form very quickly, yet 
when the situation of the wound particularly sub- 
jects the parts to mechanical violence, we should 
not trust to this union being completed in so short 
a time. 

In the hare-lip, for instance, per^^ps forty-eight 
hours may be required to make it perfectly secure, 
and except when the stitches by producing ulcera- 
tion might make scars, there cah be no harm in al- 
lowing such parts even a longer time for their union. 
But in wounds of the scalp, this caution is not ne- 
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oessaurir ; and indeed in sudi cases it is scarcely re> 
quired to make stitches 

In cases of accidental injury, whether they be in 
themselves slight or considerable, in whatever situa- 
tion or part they may have happened,, if the salutary 
processes, above described, go on readily; no other 
effect of injury, or irrit^ion, or pain, in consequence 
of nature’s operations is felt. No universal sympathy 
or fever takes place, except what arises from the 
mere injury done, but all is quiet as if nothing had 
happened. This is sometimes the case even in a 
simple fracture of the bones of the leg, in fissures of 
the scull, &:c. However, the magnitude of the ac- 
cident often produces effects which are alarming, and 
more particularly when they happen to parts essen- 
tial to life. These effects are often the cause of much 
danger, the constitution becoming affected according 
to the nature and importance of the parts injured. 
Thus concussion and extravasation affecting the 
brain, must likewise affect the constitution, from its 
natural action and influence on the body being di- 
minished, increased, or otherwise disturbed. The 
same thing happens from an injury done to any other 
vital part of the body, and the effects will be accord- 
ing to the use of such parts, or the influence which 
they have on the system. 

However, these immediate and salutary operations 
do not always take place simply, for they are often 
altered by other circumstances ; as the accident some- 
times becomes the cause of irritation, and produces 
another operaUap of the parts, called inflammation, 
whidh is often W singular service, by increasing the 
power of union in the broken parts. 

This inflammation will generally be in proportion 
to the degree, of injury done, the nature of the parts 
injured, and the state of the constitution at the time, 
l(i 
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which ia other words, is in proportion to what.is 
requisite for the first powe#^of union. But it some-i 
times happens, that inflammation goes further than 
is required, and produces a variety of actions suc- 
ceeding each other in regular progression. This 
may occasionally be observed in certain simple frac- 
tures, in which the extravasated blood acting as an 
extraneous body, becomes the cause of the suppura^ 
tive inflammation; and the simple is in this way 
brought to a state resembling the compound fracture. 
The inflammation, however, does not extend over 
all the lacerated parts, as when they are exposed at 
the time of the injury, many of these having united 
by the first intention. 

We may here observe, that accidents of the most 
simple kind may produce cfiects which do not allow 
the common operations of nature to take place, as 
when ia large blood-vessel is broken, or when a frac- 
tured rib penetrates into the lungs, or a compression 
of the brain arises from a fracture of the scull. But 
none of these accidents admit of the modes of cure 
above mentioned, as they each require particular treat- 
ment, and therefore are not to our present purpose. 

IT. Of Injuries where the JVound communicates 

externally . 

The second division of injury arising from acci- 
dent, is where the ruptured parts communicate ex- 
ternally, producing effects different from the former. 
These may be divided into two hii^i||k viz. wounds 
made by a sharp cutting instrumentpibd contusions 
producing death in the parts injured. Wounds are 
subject to as great a variety as anf!)<thing in surgery. 

A wound is a breach made in the continuity of the 
solids of a part, beginning most commonly on. the 
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external surface^ 9 Rd proceeding inwards ; although 
sometimes its direction isXrom the inside outwards, 
as in compound fractures. A gun-shot wound may 
be said to partake of both circ^iinstancds, as it passes 
through a part : wounds often admit of the same 
mode of cure with accidents which do notoeommuni- 
cate externally, but then it requires the art of the 
surgeon to place them in the same situation, or under 
the same circumstances. 

A wound is either simple or compound ; the simple 
is what I have now to explain, and is of such a nature 
as to admit of union by the first intention. Of this 
description we may likewise consider wounds which 
are the consequence of certain surgical operations. 

The form of the instrument by which wounds have 
been inflicted will also make a difference in their 
nature ; for if it be sharp it will make a clean cut 
wound ; if obtuse in its shape, a bruised o4o> ^i^d 
may also deaden a part, and the parts may l&:ewise 
be torn after having been cut ; all of which varieties 
will render a different treatment necessary towards 
effecting a cure. 

In the most simple cases of wounds, a number of 
blood-vessels being divided, there is an effusion of 
blood, which escaping by the wound, the internal 
parts are left exposed, especially the cellular mem- 
brane ; and these if not brought into contact with 
corresponding living parts immediately, or by means 
of the coagulated blood, will inflame and suppurate. 
Accidents of this kind differ from those of the first 
division by ^mmunicating externally, a circum- 
stance whiclflmiakes them often require very dif- 
ferent modes of treatment. In cases where parts 
have been forced .^ut of their natural situation, they 
should be reduced, that when cured they may answer 
their natural purposes, as in fracture, dislocation, &c. 
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Woiinds admit of three mode§.of treatment, aris- 
ing from their size, situation, and the nature of the 
parts wounded. One mode is artificial, two arc na- 
tural, in which Iast">the constitution is allowed to 
perform the cure in its own way, which will be ex- 
plained when we speak of scabbing. 

These being different fron| the form er> and from 
each other, it might be thought that I should have 
considered them first as being natural processes ; 
but the first can be put into the same state with the 
two others, and therefore ought to precede tWm. 
For this purpose art must be employed by the shr- 
geon to bring the separated surfaces in contact ; that 
by retaining them there till union shall have taken 
place, the injury may be removed from the state of 
an exposed wound. 

This treatment of fresh wounds with a view to 
cure them by the first intention, is equally proper 
after rhany operations, as in accidental injuries. In- 
stances of this often occur after dissecting out 
tumours, scalping when no fracture is found, and 
when trepanning has not been performed; and it has 
been put in practice even where the trepan has been 
applied. It has been employed also after amputa- 
tions ; in short, wherever a clean cut wound is made 
in sound parts, and when the surfaces can be brought 
into coi\tact, or where there is sufficient skin to 
cover the part, this practice may, and shpuld be 
followed. 

In no case, however, of a breach of continuity, can 
we entirely prevent the parts from i(||ftining the^ ap- 
pearance^ of a wound, for the breach in the skihVill 
more or less remain, and the blood will coagulate, 
become dry, and form a sca^. ^ut this operation 
of nature reduces the injury tdFthe state of a mere 
superficial wound, and the blood which is continued 
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from the scab to the more deeply-seated parts, re> 
taining its living principle,' just as the natural parts 
do at the bottom of a superficial wound, the skin is 
formed under this scab in the one case as in the 
other; yet if the scab should either irritate, or a part 
underneath lose its uniting powers, then inHamma- 
tion, and even sometimes suppuration, may be pro- 
duced. It is often, however, only inflammation that 
is produced ; the scab here preventing the further 
progress of mischief, in the same manner as the 
scabbing of the pus on a sore prevents the process of 
suppuration, which becomes one of the uses of pus. 

In many of the cases in which we mean to produce 
union by the first intention, it is not necbssary to be 
very nice in spunging out the blood, with a view to 
make the two surfaces of the flesh come entirely into 
contact, the blood itself answering a similar purpose. 
In several cases, having brought the two porti^s of 
loose skin together, I have seen the two cut edges 
unite almost immediately, and though the cavity un- 
derneath was distended with blood, yet it did well, 
the tumour gradually decreasing as the blood was 
absorbed ; this is to be considered in the same light 
as an ecchymosis. 

When the portion of skin is not suflicient to cover 
the whole wound, and the cut edges cannot be brought 
together, s|ill the skin should be made to cover as 
much as it can, in order to diminish the size of the 
parts that must otherwise suppurate and form a sore ; 
as in consequence of this mode of treatment, the 
livii^g cxtravasjpted blood is confined in the wound, 
and coagulating there, unites the two surfaces to- 
gether. 

The mouths of the vessels are soon shut, either by 
inosculation, or theilr own power of contraction, and 
by the blood becoming vascular, as in the former 
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stated case of union by the firgjjfc intention; and if 
there should be any superfluous extravasated blood, 
we know that it will be afterwards absorbed. 

The blood being alive, this uniting medium be- 
comes immediately a part of ourselves, and the parts 
not befbg oflended by it, no irritation is produced. 
The red particles are absorbed, and nothing but the 
coagulating lymph is retained, which being the true 
living bond of union, afterwards becomes vascular, 
nervous, &c. 

This mode of treatment by art, though an imitation 
of the former, can seldom be supposed equally com- 
plete ; perhaps we ought not to expect it to be so in 
any case, ais there are circumstances often attending 
the artificial mode of treating wounds, which do not 
occur in the natural. The ligature used for tying a 
blood-vessel leaves an extraneous body in the wound * ; 
a part deprived of life by the Instrument, &c. will 
become an extraneous substance, and the surfaces 
cannot always be brought into contact, so as to al- 
low a perfect union to take place. In such cases, 
union is prevented by the blood losing in part its 
living principle, especially in those parts next to the 
external surface ; and perhaps the art employed by 
the surgeon himself may assist in changing the ori- 
ginal state of the wound, as the passing of needles 
and ligatures must always produce .suppuration 
through the whole passage. 

These substances; so circumstanced, most proba- 
bly become the cause of irritation, and consequently 
of inflammation. But if the position^ pf the parte be 
such as |n any sort to allow of union, although not 

* If such a wound has a depending angle, s^d the vessels should 
even be tied nearer the upper angle than the lower, yet I would 
advise to bring the loose end of the thread out of the wound at the 
lower, for by that means the matter will flow much more easily. 
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readify, the inflammation will go no further than the 
first Etage^ and will even give assistance to the first 
mode of union. 

The possibility of effecting aecure by this method 
is probably limited to some certain distance of time 
after the wound has been received, thougli that 
space may. admit of some latitude ; perhaps the 
sooner it is done the better ; but while the blood 
continues to be extravasated, it certainly may be at- 
tempted upon our first principles of union. 

Where the former bond of union is lost in a part^ 
to produce a new one a secondary operation takes 
place, namely, inflammation ; and if this is likewise 
lost, then a third mode of union will arise, which is 
by means of granulation. 

If the divided parts are allowed to remain till the 
mouths of the divided vessels be entirely shut, in- 
flammation will ineiptably follow, and will furnisli the 
same materials for union which are contained in ex- 
travasated blood, by throwing out the coagulated 
lymph ; so that union may still take place, though 
some time later after the division of the parts. This 
inflammation I have called the adhesive ; and the in- 
flammation that precedes suppurat|pn, I have called 
the suppurative inflammation. If the parts, how- 
ever, continue too long asunder, suppuration must 
follow, £md;-puS' is unfriendly to union. We may 
here ohiseiYe, that suppuration takes place on ex- 
posed surfaces, with a much leiss degree of inflam- 
mation, and in much less time than on those which 
are not expos^^'^and from their not being opposed 
by living surfaces, which tend to bring on the adhe- 
sive state, they continue it muchdonger. 

Whether this" coagulating lymph issues from the 
half-closed mouths of the vessels which were cut, or 
from the surface of the opened cells, is not easily 
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determined ; but most probably k is^from the latter^ 
as it comes on about the time that the swelling of 
the surrounding parts begins to appear. There is 
reason to suppose it to be the same kind of dis- 
charge^ with that which causes the swelling, and 
which is continued through the whole course of this 
stage of inflammation ; for on examining the dress- 
ings of such wounds as are allowed to suppurate, se- 
veral days after the wounds have been made, the lint 
is generally adhering to the surface by means of the 
coagulating lymph ; the suppuration not having yet 
sufficiently taken place to loosen it. 

Wlien these operations are completed in due or- 
der, the simple operations of the animal are entirely 
confined to the part, neither the mind nor the consti- 
tution seeming in such cases to be at all affected, 
except that there is a feeling of tenderness in the 
part. But whatever these sensations may be, they 
arise entirely from the injury done, and not from the 
operation of union, unless when the suppurative in- 
flammation comes on. 

The inflammation often runs so high, even where 
the parts have been brought into contact, as to de- 
stroy, by its violence, that union which the extrava- 
sated juices were intended to produce, the conse- 
quence of which is suppuration at last. 

Is it by this excess of inflammation tliat the extra- 
vasated juices lose their living principle, andbecome 
as ft wtere extraneous bodies ? Or is it not' possible, 
that in these cases the inflammation may be the ef- 
fect rather than tlie cause of the loss of the living 
principle, by the blood first losing its living princi- 
ple, '^*and inflammation arising from it as a conse- 
quence ? 

The time requisite to complete this union will be 
nearly the same as that of the first intention ; and 
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probatily sooner, if -there be no particular tendency 
to suppuration ; but if there be, union may be sus- 
pended some time longer, for here the uniting me- 
dium will be thrown out in larger quantity, and 
where the union is most easily effected, there is less 
of this medium ; when tw'o surfaces unite by inflam- 
mation, they are commonly in contact, or else most 
probably union from this cause would not so readily 
take place. We shall find in the description of the 
adhesive inflammation, that the union of two sides 
of a circumscribed cavity is very soon effected, und 
soon becomes strong. 

There is another mode of union, which, although 
upon the same principle, yet differs with regard to 
the parts which are to be united. 

I have hitherto explained union as taking place 
only in the division of corresponding parts of the 
same living body, but it is equally possible to unite 
different parts of the same, or of different bodies, by 
bringing them into contact under certain circum- 
stances. There is seldom occasion for such prac- 
tice ; but accident, or rather want of attention, has, 
in some cases, been the cause of union taking place 
between different parts of the body. The chin has 
been united to the breast, the tongue to the lips, or 
cheek, &c. and when this happens it has commonly 
been through the medium of granulations. The at- 
tempt to unite parts of two different bodies, has only 
been recommended by TaliacotiUs. The most extra- 
ordinary of all the circumstances respecting union, 
is by removing B*part of one body, and afterwards 
uniting it to some part of another, where on one side 
there can be no. assistance given to the union, ds the 
divided or separated part is hardly able to do more 
than preserve its own living principle, and accept of 
the union. 
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The possibility of this species of union shews how 
strong the uniting power must be ; by it the spurs 
of the young cock can be made to grow on his comb, 
or on that'of another cock ; and its testicles, after 
having been removed, may be made to unite to the 
inside of any cavity of an animal. 

Teeth, after having been drawn and iijju^erted into 
the sockets of another person, unite to the new 
socket, which is called transplanting. Ingrafting 
and the inoculating of trees succeed upon the same 
principle 

* That the living principles in two bodies which have a perfect af- 
finity to one another, should not only be a preservative, but a cause 
of union, is evident ; but even in bodies which appear foreign to one 
another, the stimulus of an extraneous body is not produced where 
union is not intended, and cannot take place, although we should at 
first suppose that the extraneous stimulus would be given, and sup- 
puration succeed. 

This is verified by the eggs of many insects, which are laid under 
the skin of different animals, producing only the adhesive inflamma- 
tion in the surrounding parts ; by which the skin is thickened, and a 
nidus is formed for the eggs. 

The Guinea- worm, called vena medenensis, is also a striking in- 
stance of this ; for while the animal is endowed with the living princi- 
ple, it gives but little trouble ; yet if killed, gives the stimulus of an ex- 
traneous body, which.produces suppuration through its whole length. 

Other instances of the same sort are : 

The mstrum bovis, which lays its eggs in the backs of cattle. 

The oestrum tarendi, which lays its eggs in the back of the rein-deer. 

The acstrum nasale, which lays its eggs in th6 noses of rein-deer. 

The aestrum haemorrhoidale, which lays its eggs in the .rectum of 
horses. 

The aestrum ovis, which lays its eggs in the nose and frontal sinuses 
of ruminating animals, particularly sheep. 

The little insect in Mexico, called migna, which lays its eggs under 
the skin ; and lastly, the cheggars, whieff get in the feet of animals. 
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Ill; ^Practiced Observations respecting Union by the 

first Intention, 

It is with a view to this principle of union, that it 
has been recommended to bring the sides (or lips) 
of wounds, t%ether ; but as the naturid elasticity of 
the parts makes them recede, it haisTbeen found neces- 
sary to employ art for that purpose. This necessity 
first suggested the practice of sewing wounds, and 
afterwards gave rise to various inventions in Q|d<Sr 
to answer this end, such as bandage^ sticking-plas- 
ters, and ligatures. , Among these, the bandage 
commonly called the uniting bandage, is preferable 
to all the rest, where it can be employed ; but its 
application is very confined, from being only adapted 
to parts where roller can be used. A piece of 
sticking-plaster, which has been called the dry su- 
ture, is more general in its application than the unit- 
ing bandage,-' and is therefore preferable to it on 
many occasions. 

I can hardly suppose a wound, in any situation, 
wheire it may not be applied, excepting penetrating 
wounds, where we wish the inner portion of the 
wound to be closed equally with the outer, as in the 
case of hare-lip. But even in such wounds, if the 
parts are,.thick, apd the wound not large, t|ie sides 
will seldom recede so far as to make any other means 
necessary. The ^ry suture has ,.an advantage over 
stitches, by bringing a larger surface of the wound 
together, by i|ot i^fiaming the parts to which it is 
applied, and by neither producing in theiri spppura- 
tiou or ulceration, which stitches ^al ways do. When 
parts, therefore, ,^n be brought together, and espe- 
cially where some force is required for that purpose, 
from the skin not being in large quantity, the stick- 



UNION BT THE FIRST INTENTION. 26S' 

ing-plaster is certainly the best application. This 
happens frequently to be the case after removal of 
tumours, in amputation, or where the sides of the 
wound are only to be brought together at one end, 
as in the hare-lip ; and I think the difference between 
Mr. Sharp’s cross stitch, after amputation;, as recom- 
mended in his Critical Enquiries, and Mr. Alison's 
practice, shews strongly the superiority of the stick- 
ing-plaster (or dry suture). In those parts of the 
body where the skin recedes more than in others, 
this treatment becomes most necessary ; and as the 
scalp probably recedes as little as any, it is therefore 
seldom necessary to apply any thing in wounds of 
that part ; the practice will certainly answer best in 
superficial wounds, because the bottom is in these 
more within its influence. 

The sticking-plasters should be laid on in strips, 
and these should be at small distances from each 
other, viz. about a quarter of an inch at most, if the 
part requires close confinement ; but when it does 
not, they may be at greater distances. This pr«icau- 
tion becomes more necessary if the bleeding is not 
quite stopped ; there should be passages left for the 
exit of blood, as its accumulation might prevent the 
union, although this does not always happen. If 
any extraneous body, such as a ligature, should have 
been left in the wound, suppuratiouiwill talsi^e place, 
and the matter should be allowed, to vent at some 
of those openings, or spaces, between the slips of 
plaster. I have known a very considerable abscess 
formed in consequence of this precaution being neg- 
lected, by which the whole of the recently-united 
parts has been separated. 

The interrupted suture, which haS' generally been 
recommended in large wounds, is still in use, but 
seldom proves equal to the intention. This we may 
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reckon to be the only one that deserves the name of 
suture ; it was formerly used, but is now in a great 
measure laid aside in practice, not from the impro- 
priety of uniting parts by this process, but from the 
ineffectual mode of attempting it. In what manner 
better methods could be contrived, I have not been 
able to suggest. It is to be understood that the 
above methods of bringing wounded parts together, 
in order to unite, are only to be put in practice in 
such cases as will admit of it; for if there was a 
method known, which in all cases would bring the 
wounded surfaces into contact, it would in man3^ in- 
stances be improper, as some wounds are attended 
with contusion, by which the parts have been more 
or less deadened; in such cases, as was formerly 
observed, union cannot take place according to 
our first principle, and therefore it is improper to 
attempt it. 

In many wounds which are not attended with 
contusion, when we either know, or suspect, that 
extraneous bodies have been introduced into the 
wound, union by the first intention should not be at- 
tempted, but they should be allowed to suppurate, 
in order that the extraneous matter may be expelled. 
Wounds which arc attended with laceration, although 
free from contusion, cannot always be united by 
the first intention, because it must frequently be im- 
possible to bring the external parts, or skin, so much 
in contact, as to prevent that inflammation which is 
naturally produced by exposure. But even in cases of 
simple laceration, where the external influence is but 
slight, or can be prevented, (as we observe^jl in treat- 
ing of the compound simple fracture) we find that 
union by the first intention often takes place ; the 
blood which fills up the interstices of the lacerated 
parts having prevented the stimulus of imperfection 
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in them, and preyenting suppuratios, may afterwards 
be absorbed. 

Many operations may be so performed as to admit 
of parts uniting by the first intention ; but the prao* 
tice should be adopted with great circumspection : 
the mode of operating with that view, should, in all 
cases, be a secondary, and not a first, consideration, 
which it has unluckily been too often among sur- 
geons. In cases of cancer, it is a most dangerous 
attempt at refinement in surgery. 

In the union of wounded parts by the first inten- 
tion, it is hardly or never possible to bring them so 
close together at the exposed edges, as to unite them 
perfectly by these means ; such edges are therefore 
obliged to take another method of healing. If kept 
moist, they will inflame as deep between the cut 
surfaces as the blood fails in the union, and there 
suppurate and granulate ; but if the blood is allowed 
to dry and form a scab between, and along the cut 
edges, then inflammation and suppuration of those 
edges will be prevented, and this will complete the 
union, as will be described by and by. 

As those effects of accidental injury, which can be 
cured by the first intention, call up none of the 
powers of the constitution to assist in the reparation, 
it is not the least affected or disturbed by them ; 
the parts ere united by the extravasated blood alone, 
which was thrown out by the injury, either from the 
divided vessels, or in consequence of inflammation, 
without a single action taking place, even in the 
part itself, except the closing, or inosculation of the 
vessels, for the flowing of the blood is to be con- 
sidered as entirely mechanical. Even in cases where 
a small degree of inflammation comes on, it is merely 
a local action, and so inconsiderable, that the con- 
stitution is not affected by it ; because it is an opc- 
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ration to which the powers belonging to the parts 
themselves are fully equal. The inflammation may 
produce a small degree of pain, but the operation of 
union gives no sensation of any kind whatever. 

The first and great requisite for the restoration of 
injured parts, is rest, as it allows that action, which 
is necessary for repairing injured parts, to go on 
without interruption ; and as injuries often excite 
more action than is required, rest becomes still more 
necessary. But rest may be thought to consist 
merely in abstaining from bodily exercise ; this will 
in general be proper, as most parts of the body will 
be afiected either immediately, as being engaged in 
the action itself, or intermediately by some connec- 
tion with the injured parts. Thus, if the injury be 
in the limbs, and not such as to prevent walking al- 
together, still persons should not be allowed to walk ; 
and we find from the want of this caution, com- 
plaints in those parts are commonly longer in reco- 
vering than in others ; for by keeping the limbs at 
rest, the whole progressive motion is stopped, a 
thing more disagreeable to the mind than any pre- 
vention of motion in the body. If an arm be in- 
jured, it is not so, the want of its use is not so dis- 
tressing to the patient, because he can enjoy locomo- 
tion, and may have no objection to keeping his 
hands quiet. Rest is often admitted from necessity, 
as in the fracture of a leg, but seldom where motion 
is only an inconvenience- But it must appear, that 
the rupture of a vessel requires union as well as the 
fracture of a bone, although the vessel having more 
powers of restoration within itself than, the bone, 
and having less occasional disturbance from other 
powers, especially of fractures of the lower extremi- 
ties, yet the rest should be proportioned to the mis- 
chief which would follow from the want of it; and 
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this will vary aocordiag to the sijtuation of parts/ 
The same principle of rest should apply to every 
injury, although this is not often allowed to be the 
case. Thus where an injury produces inability to 
move a part, especially if in a joint, it is from fear 
of the loss of motion, not only allowed to be moved 
by its own muscles, which would be the most proper 
mode, if motion at all was necessary, but is moved 
by the surgeon, or by his direction, who, not satis- 
fied with mechanical violence, has recourse to stimu- 
lants, as warm applications, in order to rouse up the 
internal action of the parts, and at the very time 
when every thing should be kept quiet till restora- 
tion of the injury has taken place. In many parts 
of the body this practice is not so injurious as in 
others, in which it may be attended with very serious 
consequences. Thus when a man has suffered a 
concussion of the brain, and perhaps a blood-vessel 
has given w'ay, the mind is deranged, becoming 
either defective or too acute, and if these symptoms 
should continue but a little while, the medical as- 
sistant applies blisters to remove the effect, either 
forgetting, or not rightly judging the cause. This 
is even carried further ; we hardly see a man taken 
with all the signs of an apoplexy, where a paralysis in 
some part takes place, or hemiplegia *, but that he 
is immediately attacked with cordials, stimulants, 
electricity, 8ec. Upon a supposition that it is nerv- 
ous, debility, &c. the poor body is also tortured, 
because it cannot act, the brain not being in a con- 
dition to influence the voluntary muscles ; we might 
with exacj;ly the same propriety stimulate the fingers 
when their muscles were torn to pieces. I must 

* It may be observed here, that the only difference between an 
apoplexy and hemiplegia, is in degree, for they both arise from ex- 
travasations of blood. 
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own 1 never saw.one of them which had not an ex- 
travasation of blood in the brain when opened, ex- 
cepting one, who died of a gouty affection in the 
brain, with symptoms similar to apoplexy^. Such a 
case, most probably, would require a very different 
mode of treatment, therefore when it happens to a 
gouty man, blisters to the head, feet, &c. would pro^ 
bably be the best practice ; but surely this would 
not be the proper practice in a rupture of a vessel ; 
we ought to bleed at once very largely, especially 
from the temporal artery, till the patient begins to 
shew signs of recovery, and to continue it till he 
might begin to become faintish. We should give 
saline purges freely, to diminish impetus and pro- 
mote absorption ; then great quietness should be 
enjoined, and as little exercise of body as possible, 
and especially to avoid coughing and sneezing. Plain 
food should be directed, and but little of it ; nor will 
such cases ever allow of being roused to action, 
when as much recovered in their texture as nature 
can accomplish, to the same degree that other parts 
will admit of, or even require. 

These observations lead us to consider the means 
of relief ; for, besides rest, it often happens that the 
parts can be relieved from the secondary conse- 
quences of the injury, such as inflammations, &c. 
But this leads to constitutional and local treatment, 
and will be included in the history of inflammation. 


* For many years I have been particularly attentive to those who 
have been attacked with a paralytic stroke, forming a hemiplegia. 
I have watched them while alive, that I might have an opportunity 
to open them when dead ; and in all I found an injury done to the 
brain, in consequence of the extravasation of blood. I have exa- 
mined them at all stages, when it was recent, some of weeks standing, 
others of mouths, and a few years, in which I saw the progress of 
reparation. 
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1 have already mentioned that jvhen the salutary 
effects above described take place, the constitution 
is not in the least affected, yet it is proper in all 
cases where much mischief might arise from a failure, 
to pay a little attention to the constitution. The 
patient should eat plain food, drink weak liquors, 
and have the body kept open ; this treatment with 
rest suitable to the case, wiU in many instances pre- 
vent evils that might otherwise occur, and prove 
troublesome. 


IV. Q/* Scahhing. 

The operations which I have described prevent 
inflammation, especially that sort of it which pro- 
duces suppuration ; but even where the parts are 
not brought together, so as to admit of union by the 
first intention, nature is always endeavouring to pro- 
duce the same effect. The blood which is thrown 
out in consequence of the accident, and which would 
have united surfaces brought into contact, is in part 
allowed to escape, but by its coagulation on the sur- 
face a portion is there retained, which drying and 
forming a scab becomes an obstacle to suppura- 
tion. The inflammation in this case may be greater 
than where union can be effected, but not nearly so 
great as when suppuration takes place. 

The blood lying on the fresh surface, although not 
now alive, and therefore not fitted for union with 
the living parts underneath, yet precludes the neces- 
sity of any further discharge as a covering to the ex- 
posed surface, which is one of the uses of pus. 

This might be considered as the first mode of heal- 

A scab may be defined first, dried blood on a wound, dried pus 
on a sore, a slough from whatever cause allowed to dry, mucus from 
an inflamed surface, as in the nose. 

16 
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iiig a wound or SQre^ for it appears to be the natural 
one, requiring no art ; and in the state of parts be- 
fore mentioned, the complete union is in some de- 
gree indebted to this mode of healing, by uniting the 
edges that were not or could not be brought into 
close contact, by means of a scab ; proper attention 
to this has, I believe, been too much neglected. 

Many wounds ought to be allowed to scab, in winch 
this process is now prevented ; and this arises, I 
believe, from the conceit of surgeons, who think 
themselves possessed of powers superior to nature, 
and therefore have introduced the practice of making 
sores of all wounds : as a scab, however, must al- 
ways be on a surface, it is only on superficial wounds, 
or on superficial parts of deeper wounds, that scabs 
can form. 

How far this practice may be extended, I do not 
know, but there are cases in which it should be dis- 
couraged, as where deep-seated extraneous bodies 
have been introduced, as in gun-shot wounds, or 
where deeper-seated parts have been filled ; but it 
will answer extremely well, where the ^superficies 
only is deprived of life. 

Superficial hurts are very common, on parts oppo- 
site and near to some bone, as on the head, sl\jiH' 
bone, fingers, &c. but more especially „the shin. 
In all such cases it is better to let them sc^b, if they 
seem inclined, or will admit of it ; and if that should 
not succeed, they can but suppurate at last, and no 
harm is done. 

In many de^-seated wounds, where all the parts 
have remained in contact, those underneath w'ill 
unite much better if the surface be allowed to scab. 
Some compound fractures (more especially where 
the external wound is very small)^should be allowed 
to heal in the same way ; for by permitting the blood 
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to scab upon the wound, either by itself, or when 
soaked into lint, the parts underneath will unite, the 
blood under the scab will become vascular, and the 
union will be complete, even where the parts are not 
in contact. 

How far this practice may be extended is not yet 
ascertained. A small wound doing well under this 
treatment is a common case, and some examples of 
large wounds are mentioned, though these do not so 
generally succeed ; but I do not know that there is 
any danger in the attempt. In many cases, there- 
fore, which seem doubtful, where the external con- 
tusion is not very great, or not continued of the 
same size as in the deeper-seated parts, it may be 
tried. 

In some of those cases which have been allowed 
to scab, the parts injured have appeared ready to go 
into infladmiation ; a red circle has been seen all 
round, produced by the irritation of the scab. Sup- 
puration takes place underneath the scab, and the 
pus makes its escape from under its edges : but even 
ill such cases, I should be cautious of treating it as 
a suppurating sore : I should allow it to go on, and 
occasionally press the scab in order to squeeze out 
the pus ; for it very often happens that the red 
circle surrounding the scab becomes of a dusky 
brown, which is the best sign of resolution, the sup- 
puration diminishes, and the whole does well. But if 
inflammation should proceed further, and seem to 
be increased by the mode of treatment, it must not 
be urged further ; the scab should^be poulticed in 
order to» soften it, that it may come off easily, and it 
should afterwards be treated according to the nature 
of the sore. 

This practice succeeds wonderfully well in cases 
ivhere we find applications of all kinds disagree with 
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the skin. A persop shall get a blow on the shin, 
which shall probably deaden a part ; a poultice is 
then often applied, that poultice brings out pimples 
on the surrounding skin, these pimples increase and 
•become sores of some breadth, the poultice is in- 
creased in breadth to cover them, new pimples arise, 
and so on, that I have seen a whole leg full of those 
sores. 

In such, I always allow the wound to scab, and to 
accomplish this, the best way is to take off the dress- 
ings in the morning, and put on trowsers, without 
stockings, and by the evening the parts are scabbed ; 
or we may powder them with lapis calaminaris, or 
chalk finely powdered, and desire the patient to go to 
bed, for the first night, with the trowsers on ; where 
the sore has been only one, I have made a circular 
pad, and bound that on till the scab was formed. 

The mode of assisting the cure of wouifds by per- 
mitting a scab to form is likewise applicable, in some 
cases, to that species of accident where the parts 
have not only been lacerated, but deprived of life. 
If the deadened surface is not allowed to dry or 
scab, it must separate from the living parts, by which 
means these will be exposed, and suppuration brought 
on ; but if the whole can be made to dry, the parts 
underneath the slough will cicatrize, and the dried 
slough will at last drop off. I have seen this take 
place after the application of a caustic, and many 
other sloughs. Where this can be effected, it is the 
best practice, as it will preclude inflammation and 
suppuration, which, in most cases, should be avoided 
if possible. 

I have treated many cases in this way, and the liv- 
ing parts underneath have formed a skin as the 
slough separated. This will more readily take place 
where the cutis is not deprived of life through its 
IG 
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whole substance ; for it has a much stronger dispo- 
sition and powers to restore itself than the cellular 
membrane has to form a new cutis ; indeed the skin 
formed upon entire new flesh is very different from 
the original cutis ; therefore as the skin is the part ' 
most liable to these accidents, we have the best 
chance of succeeding in this way when the cutis 
alone is injured. 

This practice is the very best for burns or scalds, 
after the inflammation has either been considerably 
prevented, or subdued, by proper applications, or 
by time, for which there probably are more reme- 
dies than for an inflammation arising from any other 
cause, as if there was something specific in such 
causes. Whatever will abate an inflammation arising 
from accident, will have the same effect upon a 
scald or a burn ; and from the diversities of applica- 
tions, we Tiave opportunities of knowing the best. 
Oil was long an application, but which has no virtue ; 
spirits has also been long applied, and with very 
good effect. The common application, which is a 
soap made with lime water and oil, seemed to answer 
better ; and now vinegar is strongly recommended, 
and I think with justice, as far as 1 have seen. 

Cold lessens all inflammations, and is a very good 
application where it can be applied, but it cannot be 
applied^ so universally as many others ; however, 
cold has this disadvantage, that the pain, although 
removed while under the application, recurs with 
double force when it is removed, much more than 
from any of the applications ; and the reason is evi- 
dent, for as the warmth returns, the pain is increased 
by the warmth, even In sound parts ; on the contrary, 
it is recommended, when a part is burnt to hold it to 
the fire as hot and as long as it can be held, which 
undoubtedly lessens the succeeding inflammation, 

T 2 
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and soon gives ease^^ This I have often seen, and pro- 
bably it can only be accounted for on the principle 
of producing the act of contraction in the vessels. 

I have taken a bucket of cold spring water with 
me, when I have made an attempt on a wasp’s nest, 
and put my hand into it after having been stung, 
and while my hand was in the water I felt no pain, 
but when I took it out, the pain was greater than 
when I put it in. This is not the case with other 
applications, for their specific virtues are not coun- 
teracted by any natural circumstance attending the 
body, and then they can be applied with a continu- 
ance to any part where the skin is thin. The blisters 
commonly break, and so much the better, as the ap- 
plication can come in contact with the inflamed sur- 
face, but on the hand, foot, fingers, and toes, espe- 
cially in working people, and those who walk much, 
the blisters seldom break of themselves ; they should 
be pricked with a needle to take olf the tension. 

When the inflammation has gone through its stages, 
then the parts should be allowed to dry. This in 
many parts is very awkward, as when a large surface 
of the body is scalded, for exposure is necessary, and 
in some parts it is almost impossible, as behind the 
ears, armpits, &c. To keep the clothes from stick- 
ing to the part, it is necessary to powder it with 
some inoffensive powder, such as lapis calaminaris, or 
very fine powdered chalk; this does not hinder eva- 
poration, the principle of scabbing ; and if the dis- 
charge should be so much at first as to moisten the 
first powdering, then strew more over the whole, 
till it forms a hard crust. 

This is hardly necessary on the face, but it will 
rather dry sooner by being at first powdered. In 
such cases nature will go on infinitely further than if 
the parts had been disturbed by our applications. 
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V. Accidents attended with Death in a superficial 

Dart. 

In the foregoing account of injuries done to the 
body, and of the modes of restoration, we have been 
so far from considering inflammation as one of them, 
that hitherto it has been inculcated to guard against 
it with the utmost care. 

It sometimes, however, takes place, and is one of 
the modes of restoration when the methods above 
mentfoned fail, as well as a mode of restoring parts 
under disease, we shall therefore proceed to explain 
its principle ; but as there are accidents already men- 
tioned, which often advance to suppuration, I shall 
now treat of them. 

Among the divisions of accidents, one is where 
death is produced in the injured parts, and where 
inflammation and suppuration must take place, in 
consequence of the dead parts which suppurate, not 
being within the power of the former treatment to 
produce a cure ; but it should be Temembered, that 
the inflammation, which is the forerunner of sup- 
puration in such cases, is not nearly so great as even 
the inflammation arising from a wound that sup- 
purates. In many accidents, such as bruis^g, the 
skin preserves its living powers, while the cellular 
membrane underneath has become dead; this will 
afterwards produce an abscess, and must be treated 
as abscesses commonly are, remembering that, in the 
present case, the abscess, after being opened, will be 
later ii> acquiring the healing disposition than ab- 
scesses are commonly ; the dead cellular membrane 
must separate, which will come away like wet dirty 
lint. 

It sometimes happens, that in one 2>art, the skin ; 
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in another, the cellular membrane only shall become 
dead ; and in such cases, I have often observed that 
the bruised skin sloughs much sooner than the 
cellular membrane ; an abscess, therefore, is fre- 
^quetly forming under the sound skin while the other 
parts are healing, a circumstance which often disap- 
points both the patient and surgeon. 

When the wound, or the dead part, is considerable, 
it is probable the treatment will, in general, be very 
proper, because the degree of mischief calling up the 
attention of the surgeon, and producing acquiescence 
in the patient, he will be induced to submit to ‘what- 
ever may be thought necessary. The best applica- 
tion, at first, will probably be a poultice, which 
should be either simple or medicated, according to 
the nature of the succeeding inflammation, and con- 
tinued either till the inflammation has subsided, and 
suppuration come on sufficient to keep the parts 
moist, or till the slough has entirely separated, when 
the sore may be dressed according to its particular 
disposition. But such accidents as have a superfi- 
cial part killed, when the slough would readily se- 
parate, and the part suppurate kindly, are often 
treated knproperly at first, by the patients them- 
selves applying Friar’s balsam, or some such me- 
dicines ; but these not being within the power of 
scabbing, inflammation comes on and alarms .4;he pa- 
tient, a poultice is then commonly applied, which 
removes the first dressing, and the slough appears, 
which gives a disagreeable appearance to the wound, 
and it is supposed to be a foul sore. From such an 
idea various methods are employed, and the applica- 
tion of red precipitate, &c. but with no good effect ; 
and the patient becomes fretted from a sore, appa- 
rently so trifling, being so difficult to heal ; but it 
is impossible such a sore can heal, while there is a 



FUNDAMENTAL PRINCIPLES OP INFLAMMATION. 279 


slough to separate. It is, therefore, the surgeon’s 
business to inform himself of the nature of the com- 
plaint, to explain it to his patient, who will then be- 
come better satisfied, and less uneasy about his own 
situation. When this piece of slough comes away, 
the sore will put on an appearance according to the 
nature of the constitution, or of the part, and is to 
be treated accordingly. 


CHAPTER II. 

FUNDAMENTAL PRINCIPLES OF INFLAMMATION. 

An animal in perfect health is to be considered as 
a perfect machine, no part of it appearing naturally 
weaker than another, yet this is not strictly true ; 
but still if no relative action, with regard to external 
matter, was to take place, the machine would, in 
itself, be tolerably perfect for its own actions. As 
the animal, however, is employed upon common 
matter, and therefore liable to accidents, which in- 
terrupt the natural operations, it becomes absolutely 
necessary for its continuance, that it should possess, 
within itself, the power of repair ; we find it accord- 
ingly endowed with powers of repair upon many 
such occasions ; but where parts give way from their 
own natural actions, this mischief cannot be re- 
paired ; because, if they are not able to sustain their 
own actions, they cannot recover when diseased or 
injured. It is found that some structures of parts 
more readily give way than others, and consequently 
are much longer in repair, either when diseased or 
injured by accident. We also find that different 
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situations^ of similar parts, give the advantages or 
disadvantages, with regard to their powers of restora- 
tion. This is principally known frcmi injuries being 
done to them, or in consequence of those injuries 
from the attack of a disease. 

It is also shewn in the common actions of the 
body, or parts, of which, in health, we have com- 
parative trials. We never can know what a thing is 
capable of doing till it gives way, which giving way 
is either a disease, or productive of it ; nor can we 
know the powers of rcstoration«n the part till tried. 

As a proof that parts cannot always be propor- 
tioned to the action or powers applied, which have 
no action within themselves, but are only acted upon 
by external force, we adduce the instances of a 
broken patella, or broken tendo achillis, or a thicken- 
ing of the valves of the heart. In the first, however, 
there is commonly another power superadded'besides 
simply the actions of the parts, viz. the body falling, 
and being stopped at once. In the valves of the 
aorta, however, and the valvula mitralis, we have the 
best examples, for they become thickened from the 
actions of the parts themselves ; while no such effect 
takes place in the valve of the pulmonary artery, 
even an aneurism proves the same. 

Where there is a difference in structure, there are 
comparative powers to resist the consequences of 
actions, attended with injury, such as their admitting 
more or less readily of thickening, ulceration, or mor- 
tification, and their comparative powers of restora- 
tion. When we compare the powers of restoration 
in muscle, nerve, cellular membrane, ligament, ten- 
don, bone, &c. with each other, they are found to be 
very different. Muscles, skin, and probably nerves, 
possess the greatest powers of that kind ; and the 
cellular membrane, ligament, tendon, bone, &c. the 
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least, and are, in this respect, pretty equal among 
themselves. How far elastic ligaments have powers 
of resistance and repair, 1 do not know, but 1 should 
suppose they had them in a very considerable degree, 
from the vessels not giving way so readily as in many 
of the others. 

Their comparative powers become pretty evident 
in most of their diseases, but chiefly, I think, in mor- 
tification. As mortification is the most simple effect 
of debility, it gives the comparative powers of parts 
in the most simple manner. We find that muscles, 
skin, and often blood-vessels, stand their ground, 
while they are deprived of their connecting mem- 
brane, which has either sloughed off, or ulcerated ; 
tendons, likewise, slougli off as far as these muscles, 
and stop there. 

I have also observed, that difference in the situa- 
tion of similar structures in the body makes a mate- 
rial difference both in the powers of resistance to 
injuries, and of reparation when injuries have taken 
place. This difference seems to arise in proportion 
to the distance of the parts from the heart, or source 
of the circulation. Thus we see muscles, skin, &c. 
becoming more readily diseased in the legs than any 
where else, and more slow in their progress towards 
a cure ; but this is not wholly to be laid to the charge 
of situation or distance from the source of thh 'cir- 
culation, some portion of it is to be attributed to 
position, the legs being depending parts, and those 
parts which are most distinct happen also to be the 
most dependent*. We find an horizontal position 
assist in 4;he repair of such parts, but even then they 
are not equal in their powers to parts situated about 


* We find in most authors the whole laid to this, which 1 shall 
more fuUy discuss in the history of opinions. 
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the chest ; the difference therefore is principally to 
be attributed to situation, or distance from the heart. 
The same disease that shewed the comparative 
powers between the muscle and tendon, shews also 
that they are equally affected by position ; thus we 
see ulceration and mortification taking place in the 
lower, extremity, as such, more readily and with 
less powers of repair, than happens ip parts near the 
chest. 

This is still more the case if the person be tall. 
This is seen by changing a limb from a horizontal 
position, in which it was easy, to a dependent one, 
wherein it feels pain ; because the new position in- 
creases the length of the column of blood in the 
veins. I am inclined to believe that the retardation 
of the cure is more owing to a stagnation of the 
blood in the veins, from the length of the column, 
than from a deficiency in the motion of the blood in 
the arteries. As the readiness of a part to fall into 
disease, and its backwardness to admit of cure, arises 
from position, it is in some degree compensated by 
rest and a change of the position. 

These differences in the structure, situation, and 
position of parts in the body, make, I believe, but 
little difference in the progress of specific diseases : 
the venereal disease, however, certainly does not 
mal^e such progress in bone, tendon, &c.^as in the 
skin, nor does the cure advance so rapidly in those 
parts ; but both these effects may be attributed to 
another cause, which is, that bones and tendons are 
more deeply seated. I believe, however, that position 
makes no difference in the disease itself, .although 
it may have some infiuence upon the power of cure, 
and perhaps in all specific diseases, in the progress 
towards a cure ; for a venereal sore is alvvays ap- 
proaching nearer and nearer to the nature of a com- 
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moil sore, and therefore is more ^nd more readily 
influenced by what influences a common sore. 

But in diseases, for which there is at present no 
cure, as the cancer, I believe it makes no difference 
where it is situated, or in what it is placed, except 
in the case of such parts as have a tendency to such 
diseases, which no one of the parts above mentioned 
has more than another. 

I have so far considered, in the general way, the 
comparative powers of different structures, of dif- 
ferent situations, and of different positions in some 
parts of the body when affected by disease. Disease 
is the only circumstance which exposes these prin- 
ciples to our view, but to see how far the same prin- 
ciple was carried in natural operations, of which the 
most remarkable is the growth of parts, I made se- 
veral experiments on fowls. The first was the com- 
mon experiment of transplanting the spur of a young 
chicken from its leg to its comb, in which experi- 
ment I always found that the spur on the comb, 
when it took root, grew much faster and became 
much larger than that left on the leg. This I attri- 
buted to the greater power of action in the comb 
than ill the leg, although they are pretty nearly at 
equal distances from the source of the circulation ; 
but probably position also favoured it, as there was 
no stagna^on in the veins of the head. In the power 
of producing such effects in disease, as well as in the 
growth of parts, I was then desirous to know the 
comparative degrees between the male and the fe- 
male. I wished also to ascertain if the parts peculiar 
to the male could grow on the female, and if the 
parts of a female, on the contrary, would grow on a 
male. 

Although I had formerly transplanted the testicles 
of a cock into the abdomen of a hen, and they had 
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sometimes takeii^ root there> but not frequently, and 
then had never come to perfection, yet the experi- 
ment could not, from this cause, answer fully the 
intended purpose ; there is, I believe, a natural rea- 
son to believe it could not, and the experiment was 
therefore disregarded*. I took the spur from the 
leg of a young cock, and placed it in the situation of 
the spur in the leg of a hen chicken, it took root, 
the chicken grew to a hen, but at first no spur grew, 
while the spur that was left on the other leg of the 
cock grew as usual. 

This, experiment I have repeated several times, in 
the same summer, with the same effects, which led 
me to conceive that the spur of a cock would not 
grow upon a hen, and that they were, therefore, to 
be considered as distinct animals, having very dis- 
tinct powers. In order to ascertain this, I took the 
spurs of hen chickens and placed them on the legs 
of young cocks. I found that those which took root, 
grew nearly as fast, and to as large a size, as the 
natural spur on the other leg, which . appeared to be 
a contradiction to my other experiments. Upon 
another examination of my hens, however, I found 
that the spurs had grown considerably, although 
they had taken several years to do it ; for I found 
that the same quantity of growth in the spur of the 
cdbk, while on the cock during one year, was as 
much as that of the cock’s spur on the hen in the 
course of three or four years, or as three or four to 
one ; whereas the growth of the hen’s spur on the 
cock was to that of the proper spur of the cock as 
two to one. These experiments shew that there is 
an inequality of powers in different parts of the same 
animal, and that the legs have much less than the 


* 


Vide book, on Teeth. 
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comb ; they also shew that there is ^ material diflfer- 
ence in the powers of the male and the female. The 
spurs of a cock were found to possess powers beyond 
those of a hen, while at the same time, the one ani- 
mal, as a whole, has more powers than the other ; 
yet when I apply these principles to the powers of 
cure in local diseases of the two sexes in the human 
race, I can hardly say that I have observed any dif- 
ference. It is to be observed, however, that women 
commonly live a much more temperate life than men, 
which certainly must have considerable influence 
both with regard to resisting and curing diseases. 

• In all complicated animals, among which man is 
the most complex, the parts are composed of differ- 
ent structures, and we And that in such animals the 
powers of action of those different structures within 
themselves are very different ; when they are there- 
fore excited to any common action, the varieties 
produced should be well known and particularly at- 
tended to. Besides, every similar structure in dif- 
ferent animals docs not always act in the same manner. 
Thus we cannot make a horse vomit ; nor can we 
give many specific diseases, which attack the human 
subject, to any other animal, more particularly the 
morbid poisons. The mode, therefore, of action in 
one animal does not implicitly direct to the mode 
of action in another ; nor does the same structure 
in the same animal always act in the same way at all 
times : it acts at various times in a way similar to 
the same structure in various animals ; and besides, 
the same structure varies its action in different situ- 
ations in the same animal. Besides, the exterior 
actions of life make a very material difference in the 
internal actions of animals, or in the excitement of 
disease, either universally or locally ; for there are 
parts which cannot bear one mode of life, while there 
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are other parts .which cannot bear another : parts 
and mode of life being in opposition with each other* 
A great many of these varieties depend upon the 
difference in the natural strength and weakness of 
the parts; hut as those vary very considerably in 
different habits, so the varieties are increased ; and 
likewise, as many occurrences in life produce the 
principle of strength or weakness, we have those va-^ 
rieties still more increased, as well as disease. 

These observations, as heads, I shall treat more 
fully, but not as my principal subject, attending to 
them only so far as they are connected with inflam- 
mation, and may illustrate the varieties in that action. 

J. OJ^ the different Causes which inc^'ease nnd dimi- 
nish the Snsceptibility for Itrflammation, cither in 
the whole liody or in Parts. 

Susceptibility for inflammation may be said to 
have two causes, the one original, the other acquired. 
The original constitutes a part of the animal eco- 
nomy, and is probably inexplicable. 

Of the acquired it is probable that climate, and 
modes of life, may tend considerably either to dimi- 
nish or increase the susceptibility for inflammation. 

Tlie influence, however, of climate may not be so 
great as it commonly appears to be, for it is gene- 
rally accompanied by modes of life that are not suited 
to others ; and if we consider how much less perni- 
cious many climates are now than they were formerly, 
arising from the mode of living being different, we 
may be led to allow less influence to climate ; and on 
the other hand, if we consider how diseases become 
multiplied and varied in the same climate, we shall 
see that climate alone is not attended with so much 
variety as. may have been supposed. 
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It. is observed by some of tbie bl^st physicians of 
this day, that the fever called inflammatory, is now 
not so oommcm in this country as it was formerly 
represented to have been ; tliat it is now seldom that 
in fevers they are obliged to have recourse to the lan- 
cet, at least to that excess which is described by au- 
thors in former times. They are now more obliged to 
have recourse to cordials than evacuations, and indeed 
the disease called the putrid fever, and putrid sore 
throat, are but of late date. I remember when the last 
was called Fothergill’s sore throat, because he first 
published upon it, and altered the mode of practice. 
1 remember when practitioners uniformly bled in pu- 
trid fevers ; but signs of debility and want of success 
made them alter their practice. 

Whether the same difference takes place in inflam- 
mation I do not know, but I suspect that it does in 
some degree, for I am inclined to believe that fever 
and inflammation are very nearly allied, that is, that 
cither will be according to the constitution, which is 
not the case with specific diseases, excepting in their 
common modes of action, which consist either in 
fever or inflammation ; but I believe we have much 
less occasion for evacuations in inflammation than 
there were formerly, the lancet, therefore, in inflam- 
mation, and also purgatives, are much more laid 
aside. How far climate varies the constitution so as 
to alter the nature of diseases, I do not at present 
know ; but it would appear from Dr. Blane’s account, 
that inflammation is hardly a disease in the West 
Indies. 

How far an alteration in the mode of life is the 
cause of this difference, I will not pretend to say, 
but certainly the way of life is very much altered. 
We certainly live now more fully than what they did 
formerly. We may be said to live above par. At 
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the full stretch of living, therefore, when disease at- 
tacks us, our powers cannot be excited further, and 
we sink so as to require being supported and kept 
up to that mode of life to which we have been ac- 
customed. 

A kind of constant state and variety of mind may 
often alter constitutions so much as to alter the mode 
of diseased action, which is much more common in 
some countries than others. We may be pretty cer- 
tain that this state of mind often produces the in- 
flammation of the gout. 

' Probably there is but little power in art to correct 
the susceptibility of inflammation ; however, if the 
susceptibility of the body be similar to that of the 
mind, it ought to be in some degree corrected by 
art. The mind is corrected by reason, together with 
habit, but the body can only have the last employed 
upon it ; it might be made less susceptible by the 
immediate causes coming slowly upon it, or by 
avoiding those causes, and eveii acting in diametri- 
cal opposition to them ; this will at least answer in 
the acquired susceptibilities. The acquired suscep- 
tibility for inflammation, or indeed for any other 
disease as it is acquired by art or habit, may be les- 
aened simply by a cessation of those habits ; and if 
tim habit is of any particular kind, which is always 
ascertainable, then the habit of the contr^y is to be 
used, which must also be ascertainable. 

Strength and weakness are the opposites of each 
other, and therefore must have very difiGsrent effects 
in disease. They have very different powers in re- 
sisting disease in their mode of action, and also their 
readiness to terminate that action. 

Strength, probably, under every circumstance, 
produces good effects, or at least it is always more 
in the power of management, by art, than weakness; 
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1 can conceive, however, that tpo mnch strength 
might act with ,too much power, becoming unma- 
nageable under disease that excites action. 

In inflammation, when the constitution is strong, 
then it will be commonly the most manageable, for 
strength lessens irritability : but in every fcipd of 
constitution, inflammation will be the most manage- 
able where the power and the action are pretty well . 
proportioned ; but as every part of the body has not 
equal strength, these proportions cannot be the same 
in every part of the same constitution. According 
to this id^ of strength, the following parts, viz. 
muscles, celluhti: npicmbrane, and skin, and more so 
in proportion as^thdy are nearer to the source of the 
circulation, will be most manageable in inflammation 
and its consequences, because they are stronger in 
their powers of action than the other parts of the 
body. 

The other parts, as bone, tendon, ligament, &c. 
fall into an inflammation which is less in the power 
of art to manage, because, though the constitution is 
good, yet they have less powers within themselves, 
and therefore are attended with the feeling of their 
own weakness ; and I believe they affect the consti- 
tution more readily than the former, because the 
constitution is more afiected by local disease, when 
the parts, have less power within themselves of doing 
well ; and the effects, if bad on the constitution, re- 
flect a backwardness on the little powers they have. 
Strength and weakness of the constitution, or of 
parts, are synonimous terms with a greater or less 
quantity .of animal life, or living principle joined 
with powers of action. 

The inflammation, if in vital parts, will be still less 
manageable, for although the parts themselves may 
have pretty strong powers, yet the constitution, and 



290 


FUNDAMENTAL PRINCIPLES 


the DRtDral D|MTatipDS Of universal health, beeome 
so much, affected, that no salutary effect can so rea- 
dily take place, and therefore the disease becomes 
less manageable. 

If the vital part is the stomach, or such as the 
stomach readily sympathizes with, inflammation, in 
such parts, will be still less manageable, for no ope- 
ration can go on well, either in the stomach or in 
other parts, where this viscus is affected, <as the pow* 
ers of restoration become weaker than ever. 

In weak constitutions, although the inflammation 
be in parts which admit of the most salutary opera- 
tions, in the time of the disease, and in situations the 
most favourable to restoration after disease, yet the 
operations of inflammation are proportionably more 
backward, as to their salutary effects, in such con-> 
stitutions, and more or less according to the nature 
of the parts affected, which I shall now consider 
more fully. 

II. Effects of Strength or Weakness of Constitution, 
and of Parts, while under InjUmmation, 

Whatever is to be the consequence of injuries, 
especially inflammation, is produced much more rea-. 
dily in a strong constitution than in a weak one. A 
woflnd, for instance, made upon a person of.a healthy 
constitution, and sound parts, will unite almost at 
once ; it admits readily of an union by the first in- 
tention. A greater strength of constitution and of 
parts, admits of resolution, while in the adhesive 
state of inflammation, very readily, and .therefore 
tends much to prevent the suppurative inflammation 
Irom taking place, for it gives a better disposition to 
heal by the adhesive ; so that the union of parts by 
the first intention, the inflammation and resolution. 
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as well as the readiness to chaise from the oi» to 
the other, according as the preceding is prevented, 
d^ends equally upon the strength and health of 
constitution and parts inflamed. We may also ob^ 
serve, that a greater strength or soundness of the 
constitution, or parts inflamed, when the inflamma- 
tion has got beyond the stage of resolution, and has 
assumed the disposition for suppuration, hastens on 
inflammation and suppuration, and also brings it soon 
to a termination, while, at the same time, the matter 
is brought more quickly to the skin by ulceration. 

Whatever, therefore, is the step which nature is to 
take, whenever an injury is done, or a necessity for in- 
flammation has taken place, it is performed with rea- 
diness and facility in strong constitutions and parts. 

Weakness of constitution and weakness of parts, 
are supposed to be the immediate cause of most te- 
dious or chronic diseases. It appears to be often 
used as a general term, as have also nervous, bilious, 
to denote any thing for which we cannot well ac- 
count, and to which, I am certain, there has been af- 
fixed no precise meaning. Every action that is not 
acute, especially a mild continuation of some of the 
symptoms of a former violent disease, is called weak- 
ness. Thus a gleet is called a weakness, fluor albus 
is called a weakness, diarrhoea is called a weakness ; 
none of .which I conceive simply to arise from ’weak- 
ness; for I believe that weakness seldom or ever 
becomes an immediate cause of disease, or action of 
any kind; but it often becomes the predisposing 
cause of disease, many diseases not taking place, 
except vhere weakness is an attendant, as agues, 
scropbula, nervous. See. none of which are simple 
weakness ; and it may continue many diseases when 
.they have already taken place. This is, I think, 
very evident in many diseases which would termi- 

u 2 
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nate well i£ there, was strength in the constitutiaii 
to perform the right actions. However, where there 
is a strong susceptibility for any one disease, in 
which weakness might also become a predisposing 
cause, 1 can believe that, in such cases, weakness, 
especially if suddenly brought on, may become . an 
immediate cause of that disease ; as, for instance, a 
man may, from a wound, or any other cause, have a 
strong tendency to a locked- jaw ; if you bleed that 
man freely, it is a thousand to one but that a locked- 
jaw comes on : weakness produces a consciousness 
of its own want of powers, or incapacity, which pro- 
duces increased action, that even proceeds the length 
of unnatural actions, called nervous. These effects 
are no less visible in acute diseases in such constitu- 
tions, which include accidents, or violence, of all 
kinds ; for they run into too violent action, which is 
not of a salutary kind, and therefore may be called 
unnatural diseased action. 

When a wound is made in a person of a weak 
habit, there is a great backwardness in the two cut 
'Surfaces to unite by the first intention, therefore in- 
flammation takes place if there be strength of consti- 
tution to produce it, which is not always the case ; 
so that in such habits inflammation is more likely to 
be a censequence ; but this does not arise from a 
greater readiness to inflammation in the habit, but 
from a want of power and disposition to heal, which 
renders inflammation necessary ; however, in this 
case the want of powers or disposition to unite nmy 
partly depend upon a different principle from that 
of weak parts or solids ; it is probable that the blood 
of people of weak habits is weak in its living prin- 
ciple, which it therefore very soon loses upon extra- 
vasation,, so as to become unfit for a bond of union, 
by which it. degenerates into an extraneous body. 
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and therefore the isuppurafive inflammation must 
take place if there be strength to produce it. 

In weak habits and diseased parts, inflammation 
is slow in any of its salutary effects, and is hardly ca- 
pable of either producing the adhesive or suppura- 
tive inflammation ; if they should take placci it . is 
but imperfectly, and the surrounding inflamed parts 
of the suppurating surfaces are hardly capable of re- 
solution, but continue inflamed ; we even find in 
many constitutions, where the animal powers are 
very much weakened, that instead of their readily 
running into inflammation, it is hardly possible to 
promote it, even from a breach of continuity in the 
solids, which, in most other cases, is surest of being 
followed by inflammation : such constitutions are in 
general those which are dropsical : I have seen se- 
veral cases, where the power has been so weak, that 
the wound, after tapping, has not united by the first 
intention, nor has even acquired the adhesive state 
of infianlmation, and has admitted water to pass 
through it from the abdomen for several weeks 
without the peritoneal inflammation being excited. 
In the same dropsical habits, I have seen scarifica- 
tions in the legs or feet not inflame, so that the cells 
were not united, but continued to discharge the water 
for many weeks. In such cases of extreme lyeak- 
ness, this total want of inflammation would appear 
to be a salutary effect ; for in many dropsical cases, 
where the parts have power to inflame, but not suf- 
ficient to go through the different stages of the in- 
flammation, and at last resolve, as in healthy consti- 
tutions, the inflammation generally produces a total 
lbss‘of animal powers, and the part mortifies, which 
often jproduces death in the whole, so that iii such 
cases the parts only act to destroy themselves *. As 

* Vide paper on the Recovery of Drowned Poopk’. 
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8 furtber proof that debility is often the cause of in>^ 
creased inflammation^ in consequence of any violence^ 
and oftmi the cause of mortification, is plainly shewn 
in Mr. Dick’s account of dropsies amon]^ the troops 
in the East Indies, Edin. Med. Com. In the first 
year of the attack in any man, he durst not venture 
to scarify the legs, but when they were attacked 
with the same disease the year following, which was 
often the case, whenever he attempted to scarify the 
legs, a violent inflammation and mortification were 
the consequence. He was in this second attack 
obliged to have recourse to strengthencrs ; and we 
may observe that, in the case of tapping, if the con- 
stitution is irritable, the cavity of the abdomen com- 
monly feels the effect, and inflammation of the peri- 
toneum, and death is the consequence. 

As the effect which this inflammation has upon 
the constitution is by sympathy, it must be in pro- 
portion to the readiness with which the constitution 
assumes that action. This susceptibility is^stronger 
in some constitutions than in others ; and every con- 
stitution is more susceptible of sympathy with some 
parts of the body than with others. 

The kind of constitution which is least affected by 
this inflammation, is that which is in general most 
heartily, where sympathy hardly takes place ; this 
happens to be the case with such constitutions as 
can most readily perform all the different operations 
with ease ; and when the parts inflamed are able to 
manage their own business, they thereby affect the 
constitution less ; for we shall find, that a constitu- 
tion may be affected by a local disease;, merely be- 
cause it is beyond the power of the part to cure itself. 

But it is to be observed, that constitutions in full 
vigour, or which have not been in the smallest de- 
gree accustomed to local disease, take the alarm 
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much more readily .than those which are not4n sireh 
full healths or which have been accustomed wiUi 
local disease.^ Thus, if a man in perfect health gets 
a very bad compound fracture in the leg, or has his 
leg taken off, either for this fracture or in conse* 
quence of any other accident, he. stands a, much 
Worse chance of recovery than one who has been 
accustomed to. a local disease; even the man with 
the compound fracture will do much better, if his 
leg is not taken off, till the first symptoms are over ; 
or at least we may be certain that the symptoms 
arising from the amputation will not be nearly so 
great as those that arise at first from the fracture, or 
would have arisen from the immediate amputation* 
This would appear to be a contradiction to the 
above position ; but upon an accurate investigation 
1 think it may be accounted for ; for, first, 1 do not 
look upon full health as the best condition to resist 
disease ; disease is a state of body which requires a 
medium ; health brooks disease ill, and full health is 
often above par ; persons in full health are too often 
at the full stretch of action, and cannot bear an in- 
crease, especially when diseased ; and as I before ob- 
served, it is a new impression on the constitution, 
and till it be in some degree accustomed to local 
disease, it is less able to bear such as is violent; be- 
sides, the removal of a diseased part which the con- 
stitution has been accustomed to, and which is rather 
fretting the constitution, is adding less violence than 
the removal of a sound part in perfect harmony with 
the constitution ; the difference, however, is not 
wholly owing to that cause, for the circumstance of 
a constitution being accustomed to a mode of life, 
&c. which it is to continue, makes a considerable 
difference. 
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III. Of Parts <f the Body most susceptible of the 
Three different Inflammations to be Seated of. 

All parts of the body are susceptible of inflam- 
mation, although not all equally so; nor Nrill all 
parts of the body admit readily of the three different 
kinds of inflammation I mean to treat of ; some parts 
admitting readily of oRe only, others of two, and 
others of all the three ; which difference appears to 
be according^'to the situation of the inflamed parts 
in the body, and also the nature of the parts inflamed. 
The cellular membrane the first. The cellular mem- 
brane free from the adipose, appears to be more sus- 
ceptible of the adhesive inflammation, than the adi- 
pose membrane, and much more readily passes into 
the suppurative. Whether this arises from surfaces 
inflaming more readily than other parts, I will not 
pretend to say. Thus we see that the cellular mem- 
brane connecting parts together as muscles, and the 
cellular membrane connecting the adipose to mus- 
cles, easily inflames and runs readily into suppura- 
tion, and, as it were, separates the muscles from their 
lateral connexion, and even separates the adipose 
from the muscles, while the skin and adipose mem- 
brane^shall only be highly inflamed, and the matter 
so formed must produce ulceration through all this 
adipose membrane, to get to the skin, and then 
through the skin, in which last-mentioned parts it 
is much more tedious; ulceration, therefore, does 
not so readily take place in those parts as it does in 
the common connecting membrane. Muscles^ nerves, 
and blood-vessels, are parts which nature wishes to 
retain, and the adipose membrane contains a sub- 
stance which is properly no part of the animal, via, 
oil ; it may therefore be more difficult for this part 
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to be absorbed than what are* prqperly the parts of 
the animal itself. 

As a deficiency in the pdwer io heal becomes a 
stimulus, or an incitement to inflammation, we' find 
that similar parts, in proportion as they are removed 
from the source of the circulation, such as the lower 
extremities, are more ready to inflame than others 
not so circumstanced ; and what adds to this back- 
wardness is their being depending parts, which adds 
to the incitement. 

The fdeeper- seated parts of the body, and more 
especially the vital, very readily admit of the adhe> 
sive inflammation, which is proved by dissections ; 
for we hardly ever open a human subject where 
there are not in the circumscribed cavities consf- 
derable adhesions ; and most probably many in the 
common cellular membrane, if they were equally vi- 
sible. 

The deeper-seated parts, however, do not in com- 
mon so readily pass into the suppurative inflamma- 
tion ; and this readiness to accept of the adhesive, 
most probably becomes a cause why the suppurative 
inflammation does not so readily take place. 

But if the inflammation comes on at once, with 
great violence, it would appear to pass almost at 
once over the adhesive, immediately to the suppu- 
rative aotion ; or perhaps wherp it may appe'af to 
have done this, there may be an erysepelatous dispo- 
sition ; for although it is not the disposition of the 
erysepelatous inflammation to suppurate, yet it has 
a greater backwardness to produce adhesions. This 
effect we*often find take place in the abdomen, in the 
thorax, &c. and I have already mentioned that I sus- 
pect the erysepelatous inflammation does, in some 
degree, reverse the common rules of the common 
inflammation, by being more ready to suppurate in 
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^^Hwated parts itban in. the superficial^ and extend 
much further towards the centre of the body. 

i suspect, too, that the coverings of the brain, viz. 
pia and durarmater, have something of this disposi-' 
tion. They appear to suppurate very readily, or 
with ,very little inflammation; for from a slight blow 
ev the head, we find these membranes much oftener 
suppurate than we should from a similar blow on 
the shin-bone; for instance, a blow on this bone will 
only produce suppuration on the external surface, 
very seldom ’•in its internal cavity; but a blow on 
the head that shall not even produce the adhesive 
inflammation in the scalp, shall make those mem- 
branes suppurate. 

Inflammation, wherever situated, is always more 
violent on that side of the point of inflammation next 
to the external surface. 

This effect we often find take place in the abdo- 
men,. in the thorax, &c. and 1 have already mentioned 
that 1 suspect inflammation, wherever situated, if 
there be a continuity of parts between it and the 
external surface, will be greater on that side next to 
the external surface of the part, than towards the 
centre of the part. 

This also equally takes place in inflammations, 
although close to the different outlets of the body, 
and* is probably most easily demonstrated in them. 
Thus, for instance, if an inflammation comes on in 
the socket of a tooth at its root, inflammation will 
not take place on the inside of the jaw, but towards 
the outside; and if it is beyond the union of the 
^s with the gum, it will attack the skin ^over the 
inflamed part, while all the internal parts, such as 
the gums on both sides, but principally on tlie inside 
the tongue, if in the lower jaw, shall be perfectly 
sMnmd^ 
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If an tinflammaiion attacks the jpcihilar taembranci 
on the outside of the gut near the anus, although 
the gut is in contact with the inflamed part, yet the 
inflammation extends to the skin of the buttock, 
while the gut remains pretty l^ee frominflammatioiii 

If an inflammation attach the peritonaeum coyeiv 
ing an intestine, and if adhesions between it and the 
peritonseum lining the abdomen are a consequence, 
the inflammation immediatdy passes through the ab-'^ 
dominal muscles towards the skin, while the proper 
coats of the intestines shall in most Cases remaint 
sound ; however, this is not always the case, although 
much more commonly so than the reverse ; we see 
the same thing in the obstruction of the natural 
passage of the tears called flstula lachrymalis, for 
there the sack and skin ulcerate on the inner angle 
of the eye, while the inside of the nose defends itself 
by becoming thicker ; so much so in many cases as 
to stop the cavity of the nose, and unite with the 
septum, which has been the cause of the failure of 
the operation for the fistula lachrymalis. We even 
find, that if an abscess forms in a frontal sinus from 
an obstruction in its duct, that the matter makes its 
way through the frpntal bone externally, instead of 
getting into the nose. 

The same observations are applicable to abscesses 
in the antrum, which are common cases and indeed, 
if we observe accurately, we shall find that nature 
rather defends such parts as are either deeper seated, 
or on the inside of outlets, as will be explained hereto 
after. 

The specific qualities in diseases also tend more 
rapidly to the skin than to the deeper-seated parts, 
except the cancer ; although even in this disease 
the progress towards the superficies is more quick 
than. its progress towards the centre. The venereal 
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teffirgcmething of the same dii^osition with the can- 
cer» although not so much. In short, this is a law 
-in nature, and it probably is upon the same principle 
by which vegetables always approach the surface of 
the earth. That this is a general principle in vege- 
tation requires no illustration, but what is the imme- 
diate cause is not so easily determined. I conceived 
it might be the light, not warmth, for the ground is 
often warmer than the air, or surface, into which 
vegetables are often growing. To ascertain this, as 
|U3 1 conld, by experiment, I took a tub, about 
eighteen inches deep, and about two feet wide^ and 
filled it with fine mould, in which I planted some 
beans and peas ; their eyes were placed in various 
directions, and over the surface was spread a closer 
meshed net. The mouth of this tub was turned 
down, was raised about three feet from the ground, 
and was suspended between two posts. Round the 
tub, and over its bottom, which was uppermost, 
were placed wet straw, mats, &c. to take off any in- 
fliUence the sun or air might have upon its contents, 
and a small hole was bored in its bottom, to which 
was fixed a small long tube that came through the 
straw. This was intended for pouring some water, 
if I found the earth get dry, into the tub. Under 
the mouth of the tub I placed looking-glasses, in such 
a way that the light was thrown upon the mouth of 
the tub, or surface of the earth. The weather was 
fine, so that through the whole day there was the 
reflection of the light from the looking-glasses upon 
the surface of the mould, which was much more 
powerful than day-light without the direct rays of 
the sun. This I continued till I conceived that the 
beans and peas had grown some length, but not find- 
ing their tops coming down through the surface of 
the mouldy I examined the contents of the tub, and 
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found that they had all grown upwards towards th# 
bottom of the tub, and that in those whose eyes had 
been placed downwards the young shoot had turned 
round so as to arise up. As one experiment leads 
to another, I wished to see how a bean would grow 
if kept in a constant rotatory motion. For this pur- 
pose I put some earth in a basket, having the shape 
of a cylinder, and about a foot diameter, with the 
two ends of wood for greater strength, through the 
centre of which I fixed an axis or spindle; in this 
earth I jilanted a bean, about half-way between the 
surface and axis, with its eye to the surface. Ifhe 
basket was laid across the mouth of a large tub, 
with the ends of the spindle resting on the edges of 
the tub, which were fitted to one another so as to 
allow of easy motion. Round the basket was rolled 
some small cord, to the end of which was suspended 
a box, water-tight; into this was put lead, so as 
almost to make it sink in water, and which was suf* 
ficient to turn the basket round in the open air. 
This large tub was filled with water, and the box 
placed upon it, and the spindle with the basket 
placed across the mouth of the tub. ; a very small 
hole was bored at the lower end of the tub, which 
allowed the water to* escape, but very slowly ; as the 
water sunk in the tub the box descended, and as the 
box. descended the basket was. turned round. This 
tub took about twelve hours in emptying, and dur- 
ing that time the spindle with the basket only . turned 
about one and a half. The tub was repeatedly filled, 
and when I conceived the bean might have grown 
some inches, if it had grown at all, I examined it, 
and found it had grown as much as if it had been 
planted in the common ground, but it had no parti- 
cular direction but that of passing in a straight line 
from the bean, which was at first towards the cir- 
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eBiiifeMBC0> the. direction in which it was planted ; 
hut in its course it bad met with a small stone, which 
had turned it intq the direction of the axis, and it 
had gone on in a straight line in that direction. 
Here, as there was no fixed inducement to grow in 
any one direction, the bean grew in a straight line, 
in that direction, given it by chance. 

The circumstance of the deeper-seated parts not 
so readily taking on the suppurative inflammation as 
those which are superficial, is shewn in cases where 
extraneous bodies irritate any parts ; for we find that 
extraneous bodies are in general capable of produc- 
ing inflammation, but if these extraneous bodies are 
deeply seated, they may remain for years without 
doing more than producing the adhesive inflamma- 
tion, by which means they are enclosed in a cyst, 
and only give some uneasiness ; or if they are such 
as can be made to change their situation by the ac- 
tions of the body upon them, as pins and needles, or 
from gravity, as is the case sometimes with bullets, 
then the parts through which they pass seem not to 
be much altered or disturbed'^; but if the same body 
was nearer to the skin it would produce suppuration. 
This is proved by the cases that have occurred of 
people swallowing pins, needles, &c. ; they have been 
found to travel almost over the whole body, without 
producing any efiect, except in some situations ex- 
citing some sensation; but when they have come 
near to the skin, the v^y same substance has gene- 

• This circumstance of such bodies moving in various directions, 
and not towards the surface, is a proof of the truth of my principle, 
for their motion arises from a mechanical cause, and is ruled by it ; 
whichever way it is directed they must move, whether by gravitation, 
as is the case with bullets, or by the mechanical pressutre of the part 
upon the two ends of the pin, which will determine the motion to- 
wards the point. 
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rally produced supparatioii. Thi$i principle shevni 
itself very remarkably in the cattle whick feed in 
bleach-fields ; there is not one of these killed without 
having their stomachs^ 8cc. stuck full of pins, and no 
seeming inconvenience takes place, for they appear 
to be healthy, and fatten as readily as other cattle. 
However, it is to be remarked tbat'ihese pins are 
not found in the fourth or digesting stomach, there- 
fore do not give that disturbance to the constitution 
that might be expected. • It is probable that these 
cases of pins, &c. owe their want of power in pro- 
ducing suppuration, not entirely to situation, but in 
some degree to the nature of the substance, metals 
perhaps not having the power of irritation beyond 
the adhesive, for when the adhesive has taken place, 
the part appears to be satisfied. 

This appears also to be the case with the intro- 
duction of glass, even in superficial parts ; a piece 
of glass shall enter the skin just deep enough to 
bury itself, inflammation shall come on, the wound 
in the skin, if brought together, shall heal by the 
first intention, and the inflammation shall not exceed 
the adhesive, but rather degenerate into the disposi- 
tion for forming a sack, by which means a sack is 
formed round the glass, and no disturbance is given 
to the irritability of the parts. This was the^ case 
with Mr. Knight, apothecary, who had a piece -of 
glass three-fourths of an inch long run into the palm 
of his hand, and remained there for ten weeks, with- 
out any further inconvenience than retarding the 
motion of the hand, and sometimes giving a pricking 
pain^when the sack was made to press upon the 
points of the glass ; this insensibility, however, arises 
from a sack being formed with such properties, but 
it cannot be assigned as a cause in the case of bodies 
moving as pins. Whether this fact, of external parts 
15 
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asBMQ^g the suppurative inflammation more readily 
l^an the internal arises from unknown properties 
in the parts thems^ves^ or from circumstances which 
attend situation, such as heat, cold, &c. is not easily 
determined ; but Whatever be the cause, the effects 
are good, as many situations of inflammation, viz. 
the internal, wqiild prove dangerous, if the parts 
were always, or^ften to suppurate; of two evils, 
nature chooses the least ; while on the other hand, 
when near the external sufface, it becomes the least 
evil to produce suppuration, in order to get rid of 
the extraneous matter. Accidents may be assigned 
as one cause of this frequency upon the external sur- 
faces, but the cases of pins above mentioned, -(which 
is accident) show, that even when it arises from ac- 
cident, the parts near the external surface much 
more readily suppurate ; and in all cases arising from 
the constitution, or spontaneous, the external inflam- 
mations exceed the internal, in number, violence, 
and'^xtent. 

IV. Of the Two Tarts that have the Orders of 
Inflammation respecting Priority inverted. 

I FORMERLY divided the surfaces capable of taking 

on inflammation into two ; the first of these was the 

• • 

cellular membrane in general, together with the 
whole circumscribed cavities ; the second was all the 
outlets in the body, commonly called mucous mem- 
branes ; for instance, all the ducts of glands, and the 
alimentary canal. 

The first order of parts, I have already obsqpred, 
generally (if not always) takes the adhesive first in 
the true inflammation, and then all the three inflam- 
mations in succession ; for the adhesive is imme- 
diately admitted in the cellular membrane and cir- 
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cumscribed cavities^ to iexdude, if possible, suppura- 
tion, where suppuration, and^o^ course ulceration, 
would prove hurtful. 

In the following parts ttie ordli^r of inflammatipn, 
with regard to its being adhesive or suppurative, 
appears to be inverted ; as the ulcerative is a conse- 
quence either of the adhesive or of, the suppurative 
inflammation, it is ruled equally by both. In inter- 
nal canals*, where adhesions in most cases would 
prove hurtful, the parts run immediately into the 
suppurative inflammation, the adhesive inflammation 
in common being excluded ; such parts are the in- 
ternal surfaces of the eyelids, nose, mouth, trachea, 
air-cells of the lungs, (esophagus, stomach, intestines, 
pelvis of the kidneys, ureters, bladlder, urethra, pterus, 
vagina, and indeed all the ducts and outlets of the 
organs of secretion, which all these parts mentioned 
may be in some degree reckoned, and which are 
commonly called mucous membranes. In such parts, 
if the inflammation is but slight, the suppuratj^e in 
common takes place, which is almost immediate, 
as it is not retarded by the adhesive stage, which 
accounts for the quickness of suppuration of these 
parts in many cases. I have known a violent dis- 
charge of pus come on the surface of the urethra 
only a few hours after contamination. These facts 
are shewn us every day in various inflammations of 
those parts, and particularly in the gonorrhoja, cold 
in the nose, lungs, intestines, &c. The matter from 
such is generally not called true matter, or purulent, 
but is often so, if not always, having all the charac- 
ters of ^us ; however, this will be according to cir- 
cumstances. Since those surfaces are, in general, 

• I make a distinction between an internal cavity and a canal : 
they are very different in their construction ; their uses, and also their 
mode of action in disease, are very different. 

X 
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secreting sur&ces, suppuration would appear to be 
only a change in the secretion ; and I think I have 
visibly seen, or could visibly trace, the one change 
gradually leading into the other : the different parts, 
therefore, of which the pus is composed, will not al- 
ways be in the same proportion, so that the matt^ 
will seem to vary from true matter, towards that of 
the common secretion of the part, and vice versa. 
But this does not alter the position, for it is common 
to matter from a sore; and even common to our 
ordinary secretions. If this inflammation, which 
produced suppuration oh those surfaces, becomes 
more violent, or has something of the erysepelatous 
disposition, we find that it moves from the suppura- 
tive to the adhesive, and throws out the coagulating 
lymph. I have seen this in the intestines, often on 
the inside of intestines that had been strangulated 
in a hernia. I have been able, also, to produce it on 
the inside of the vagina of an ass, by injecting a 
Btroug solution of corrosive sublimate. But if of the 
Orysepelatous kind, these surfaces will take on the 
adhesive action immediately or at first. This is evi- 
dently the case in what is called the ulcerous sore 
throat ; I have seen it in the trachea, I have seen it 
thrown up from the lungs in branches, I have seen 
it in the pelves of the kidneys, ureters, bladder and 
urechra. 

This is contrary to the mode of action of the ery- 
sepelatous inflammation in the cellular membrane 
and circumscribed cavities, for there it hardly pro- 
duces adhesions, and when it suppurates the suppu- 
ration takes place first. The common inflammation 
and the erysepelatous would seem to change acCions 
similar to the adhesive and the suppurative, accord- 
ing as they are changed to places of different dispo- 
sitions, never acting in the same way under the same 



OP INFLAMMATtON. 


807 


apparent circumstanoes^ and, therefore, soaiething 
specifically different. As the*adhesive inflammation 
is commonly excluded from such surfaces in the true 
inflammation, so of course is the ulcerative in such 
oases ; for it is in general only aS a consequence of 
the adhesive and suppurative having previously 
taken place, with the confinement of pus, that ulce- 
ration becomes necessary ; for the ulcerative in such 
cases is a consequence of a stimulus arising from 
pressure from within. 

In inflammation we seldom pay attention to more 
than the continued and the universal sympathy ; 
how far the contiguous takes place without adhe- 
sions, further than sensation, I am not certain. I 
believe it never produces inflammation without 
them ; for we may observe, that a testicle shall be 
considerably inflamed, and the scrotum not in the 
least affected. The scrotum shall even inffame and 
slough off, without the testicle being affected till 
death or exposure takes place in the tunica vagina- 
lis ; then it becomes an exposed or imperfect surface, 
similar to the opening, or application of a caustic in 
the hydrocele ; but I know that contiguous sympa- 
thy produces a nervous tenderness or sensibility, ex- 
pressed by the word sore. 

Thus I have seen complaints in the viscera of the 
abdomep produce a vast tenderness in the skin of 
the abdomen ; and also complaints of the lungs, pro- 
duce a tenderness in the skin of the chest opposite 
to the complaint. The remote sympathy sometimes 
takes place when particular parts are inflamed. 

The qpntinued is that sympathy which increases 
the inflammatory space, by which means the inflam- 
mation spreads beyond the irritating point. This 
becomes more a subject of surgery than any of the 
sympathies, because it increases the local complaint, 

X 2 
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and it takes its peculiarities from the constitution 
at large, as well as from the nature of the parts in- 
flamed ; as much can be learned from it in an in- 
flammation as from any other symptom. 

The universal sympathy, or constitutional, is where 
the whole constitution feels the local diseased action. 

V. The natural Cause of the Adhesive Inflammation 

being limited. 

As the body is made up of dissimilar parts, whose 
construction and functions are peculiar to themselves, 
yet all tending to the benefit of the whole, we find 
them also keeping themselves distinct in many of 
their diseases as long as they can ; and if it is a dis- 
ease somewhat peculiar to the part it will be kept in 
proportion longer confined. Thus a cancer in the 
breast will spread faster in the glandular part of the 
breast than in the surrounding parts which may even 
be in contact with it. A disease taking place in any 
part of a lymphatic gland, will communicate its dis- 
ease to the whole of that gland much sooner than to 
the surrounding cellular membrane. Even a disease 
common to all parts alike, if it takes place in any 
dissimilar part will keep distinct at first. 

Thus an inflammation in a lymphatic gland is not 
takeh'up by the surrounding cellular membrane, till 
the inflammation has made some considerable ad- 
vancement, and theh it begins to inflame. Thus a 
lymphatic gland shall inflame, and the surrounding 
parts shall not, till other processes besides inflam- 
mation arc going on, viz. suppuration ; this, how- 
ever, will be more or less, according to the constitu- 
tion, for if it has a strong susceptibility for the ery- 
sepelatous, the dissimilar parts will more readily 
sympathize with the seat of the disease. 



OF INFLAMMATION. 


309 


Thus the investing membranes have not this sym- 
pathetic connection witli the parts which they either 
cover or line, nor have the parts either covering the 
investing membrane, or lined by it, any sympathizing 
affection with it in the adhesive stages of inflamma- 
tion. Thus the peritoneum is both a lining and a 
covering, and so is the pleura. If the peritoneum 
which lines the cavity of the abdomen inflames, its 
inflammation docs not affect the parietes of the ab- 
domen ; or if the peritoneum covering any of the 
viscera is inflamed, it does not affect the viscera. 
Thus the peritoneum shall be universally inflamed, 
as in the puerperal fever, yet the parietes of the ab- 
domen and the proper coats of the intestines shall 
not be affected ; on the other hand, if the parietes 
of the abdomen, or the proper coats of the intes- 
tines are inflamed, the peritoneum shall not be af- 
fected. 

The same principle will lead to distinctions be- 
tween an inflammation of the lungs and that of the 
pleura ; but I suspect that the reticular or connect- 
ing substance, which joins the air-cells of the lungs, 
has a greater sympathetic affection with the air- 
cells, or reciprocally with each other, than the be- 
fore-mentioned parts ; and this may arise from the 
thinness of the air-cells. And it is also upon, the 
same principle that inflammation of the pia-mater is 
seldom continued into the substance of the brain, al- 
though the pia-mater may be i§ some degree consi- 
dered as a continuation of the same vessels. 

Contiguity of parts does not communicate inflam- 
mation.* Thus when an intestine is inflamed the 
inflammation is not communicated to the perito- 
neum, lining the abdomen, although in contact ; but 
I have already observed it produces somewhat of a 
soreness, even to the external touch ; but if conti- 
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nuity by adhesions takes place, then inflammation 
will be continued from the one into* Jhe other. 

The second cause of the limitation of inflammation 
is simple contact. I have already observed, that ex- 
posure of internal surfaces becomes an immediate 
cause of inflammati&n ; and when it extend fiirthm* 
than the surface of exposure, it is then by continued 
sympathy only, and that a whole cavity, if wholly 
exposed, will wholly acquire the inflammation ; but 
we may now observe, that although a cavity is opened 
and so far rendered impfei^fect, yet simple contact of 
its sides renders it perfect again, and sets bounds to 
the immediate cause. 

To explain this further, we may observe that 
there is no such thing in an animal as empty space, 
exclusive of outlets or reservoirs, which cannot be 
reckoned internal or circumscribed cavities, for they 
are perfect by not being such. Every part of the 
body is either connected by a continuation of one 
part into that of another, or by simple contact. 

This takes place equally, either in the common 
celhflar membrane, or in the circumscribed cavities ; 
for, if a wound is made either into the cellular mem- 
brane, or into a circumscribed cavity, we find that 
the surfaces of both, beyond the cut edges, are natu- 
rally. qnd generally in contact with one another, for 
without this, union by the first intention wculd not 
take place, either in circumscribed cavities, or in the 
common ceUular membrane. To explain this posi- 
tion, let me suppose a case^ 

If we make a wound into the cavity of the belly, 
aikl in a sound state of those parts, we shall find 
that every viscus is in contact with some other vis- 
cus, and that the whole inside of the peritoneum is 
in contact with the viscera in general ; so that no 
space is unfilled while this contact of parts remains. 
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If this wound is not allowed to heal by Il»e first in* 
tention, still we shall find that no inflammation will 
take place, or extend further than the attachment of 
those parts to the cut edges, except what is owing 
to continued sympathy. If this was not the case, 
every pait of the same cavity miHt inflame, because 
every part would be equally impOrfect; for if this 
contact was removed, upon the receiving of the 
wound, or at any time afterwards^ the whole cavity 
must inflame, because every part is equally under 
the same predicament witbf yegard to exposure. The 
same thing would take place in the common cellular 
membrane, if those cells were not (in a natural state) 
in contact. Inflammation, in case of wounds, would 
as readily extend over the surface of each cell, as air 
docs through the cavity of each cell when blown 
into. Now this simple and natural contact of na- 
tural parts, keeps off the inflammation beyond the 
cut edges of exposure ; and inflammation only takes 
place at this part, to preserve this contact, as also to 
serve as a basis for the future operations. This, I 
apprehend, is upon the principle of contiguous sym- 
pathy, two surfaces being simply in contact, mutu- 
ally agreeing not to inflame ; or perhaps, more pro- 
perly expressed, by being in contact there is a mutual 
harmony which prevents their being excited^to in- 
flammation. This circumstance is a reason why we 
should not attempt to bring circumscribed cavities 
to universal suppuration, by simply opening them, 
and allowing them to collapse ; for we raaytbe pretty 
certain, that union only will take place at the ex- 
posed edges of contact, which excludes the general 
cavity, and which is the reason why the operation 
for the radical cure in the hydrocele often fails. If, 
on the other hand, this natural contact of parts did 
not preserve the whole beyond the cut edges, then 

15 
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we must allow, that the cavity is under the same 
predicament with the cut edges ^and if the cut 
edges inflame, so must the whole. 

In cases of spontaneous inflammations of circum- 
scribed cavities, we find where this contact is com- 
pletest, that the inflammation and its consequences 
are the least ; for instance, in the abdomen, in the 
cases of the peritoneal inflammations, the inflamma- 
tion is the greatest where the surfaces are not so 
well opposed to one another, viz. in the angle be- 
tween any of the two viscera. 

This fact of simple contact being sufficient to ex- 
clude the irritation for inflammation, was well illus- 
trated in a woman who had the Cesarian operation 
performed upon her, where a wound of eight inches 
long was made into the cavity of the abdomen to 
extract the child. After the child was extracted, the 
wound could not be brought exactly together; there- 
fore, so far gave rise to a peritoneal inflammation ; 
but the belly collapsing, and falling on its contents, 
they all came in contact as before, and the woman 
living twenty-six hours, gave time for the inflam- 
matory irritation to take place. After death it was 
found, that the intestines were united to the perito- 
neum, all round the wound for about half an inch in 
breadth, and the surface of the intestines which lay 
unattached and exposed at the bottom of the wound 
were inflamed, while every other viscus, as well as 
the peritoneum, beyond the adhesions, were free 
from inflmnmation. 

Ulceration does not seem to obey this law so much, 
and the reason is, that ulceratibn is a second opera- 
tion, and is preceded by inflammation, so that pus is 
brought equally through every part, if equally sus- 
ceptible of ulceration, which all parts are not, al- 
though not depending upon their being similar or 
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dissimilar. Thus a muscle or artery will not,gulcerate 
so readily as cellular membrane ; but if pus was 
formed on the inside of an artery, or in the centre of 
a muscle, they would ulcerate very readily, and the 
ulceration would not stop, or remain stationary, 
when it came to the cellular membrane, but would 
go on ; if pus too be formed in a lymphatic gland, 
ulceration would go on .in the parts between it and 
the external surface, as fast as it did in the gland, if 
not faster, because, inflammation would have gone 
before, and as it were assimil^ed the parts, and all 
from this cause, viz. being equally disposed to ul- 
cerate. The cause of the spreading of inflammation 
is sympathetic ; but, the cause of ulceration is im- 
mediate. 


VI. Of Inflammation — its Stages. 

I HAVE given the most simple idea I can form of 
an injury done to a part, with the natural, imme- 
diate, and consequent means of restoration. I have 
also treated of cases where they become a little more 
complicated, requiring the aid of art as a substitute 
for the simplicity of the first. The action of the 
parts is not necessary in either of these, except that 
of the blood forming its vessels and other solid parts, 
and becoming of the nature of the parts in which It 
is extravasated. But I took notice that the violence 
done was often so great, or that restoration did not 
take place so readily, as in all cases to exclude irri- 
tation ; we had, therefore, an action in such cases 
taking place in the parts called inflammation. That 
this action assisted in the restoration by producing 
an extravasation of the coagulating lymph, which be- 
came the second bond of union. I have also stated 
what may be called the natural tendency to inflam- 
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malaoiijt aenro bb & Hud «if teading principle. We 
^all find that inflammation may arise from very dif* 
ferent causes, and often without any apparent cause, 
and that its operations jure far more extensive than 
simply the act of producing union in parts divided 
by violence ; for it more commonly produces union 
in whole parts or in natural separations, such as the 
common cellular membrane^ large circumscribed ca< 
vities, joints, &c. because such surfaces are not na- 
turally disposed to unite, but only in consequence of 
some uncommon action being produced; and al- 
though these adhesions are unnatural, yet that ten- 
dency of the parts to admit of this union becomes a 
species of cure. It is in consequence of the parts 
taking on, in some degree, the same mode of actkm 
which divided parts do when brought in contact, 
that in such cases suppuration is precluded. As in- 
flammation often arises from disease, its salutary 
purposes are in many instances not so evident, al- 
though they may finally take efiect ; as it likewise 
takes place in disease, or becomes the ultimate in 
disease’ where it did not begin in it, as in the scro- 
fula, cancer, &c. and some indolent tumours; on 
these accounts too its salutary purposes are some- 
times not obvious. However, upon the whole, as 
inflammation is an action produced for the restora- 
tion of the most simple injury in sound parts, which 
goes beyond the power of union by the first inten- 
tion, we must look upon it in such instances, as one 
of the most simple operations in nature, whatever it 
may be when arising from ^ease, or*' in diseased 
parts. Inflammation is to bh considered <^only as a 
disturbed state of parts, which requires a new but 
salutary mode of action to restore them to that state 
wherein a natural mode of action alone is necessary : 
from such a view of the subject, therefore, inflam- 
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mation in itself ia not to be considered as a,4di8eaae; 
but as a salutary operation, consequent either to 
some violence or some disease. But this same ope- 
ration can and does vary ; it ts often carried much 
further even in sound parts, thqn to accomplish 
union, producing a very different effect, and form- 
ing a very different species of discharge from the 
former ; instead of uniting and confining the parts, 
rather separating and exposing them, which process 
is called suppuration, and varies with circumstances. 
However, even this in sound parts leads to a cure, 
although in another or secondary way ; and in dis- 
ease, where it can alter the diseased mode of action, 
it likewise leads to a cure ; but where it cannot ac- 
complish that salutary purpose, as in the cancer, 
scrofula, venereal disease, &c. it does mischief. 

This operation of the body, termed inflammation, 
requires our greatest attention, for it is one of the 
most common and most extensive in its effects of 
any in the animal body ; it is both very extensive in 
its causes, and it becomes itself the cause of many 
local effects, both salutary and diseased. 

It has its different stages in which it produces 
more immediately its different effects, which are lo- 
cal ; such as adhesions, suppuration, and ulceration, 
and often death in the part inflamed, together with 
secondary* complaints, which are universal, as fever, 
nervous affections; and when in parts that cannot 
heal, or in constitutions :which are too weak, the 
hectic fever, next dissolution, or universal death. 
However, by its fornpng those adhesions, it often 
precludes* the necessity of suppuration ; and also 
entirely prevents many local diseases where pro- 
bably suppuration would be the consequence, if such 
adhesions had not taken place, with all the train of 
consequences of suppuration, such as abscesses, fis- 
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tulae, diseased bones, &c. which are prevented by it. 
It is also one of the modes of action in many specific 
diseases, and in morbid aifections proceeding from 
poisons. 

Inflammation is not only occasionally the cause of 
diseases^, but it is often a mode of cure, since it fre- 
quently produces a resolution of indurated parts, by 
changing the diseased action into a salutary one, if 
capable of resolution. • 

. By these extensive powers inflammation becomes 
the first principle in surgery. In one point of view 
it may be considered as a disease in itself, where it 
takes place without any visible cause ; and it may 
be looked upon as an increase of the mischief, when 
it is a consequence of some injury ; but in either 
case it is a sign of powers, and of necessary powers ; 
for if a part under the influence of such irritation as 
should naturally excite inflammation, had either no 
powers or disposition to exert them, the conse- 
quences would be much worse, for mortification 
would probably take place. I intend at present to 
consider the most common causes and effects of in- 
flammation, together with the end proposed by na- 
ture in producing it, and the use to which it can be 
applied in surgery. 

It becomes therefore necessary, first to begin with 
describing its most simple forms, together with its 
general effects, and then to particularize as I proceed. 

. Inflammation has several well-marked local pecu- 
liarities by which it is distinguished. 

I shall call by the name of inflammation whatever 
produces the following local effects, viz. pain, swell- 
ing, and redness, in a given time, and these dependant 
on, or the effects of, one immediate cause. 

Inflammation appears capable of arising from three 
causes, which may be called remote. 
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Firsts from some accidental force applied to a part, 
making a wound or bruise whicK cannot recover 
itself, unless by inflammation. Such violence at least 
is naturally capable of exciting it. 

Secondly, from some irritation which does not 
destroy the texture of parts, but simply the natural 
actions, as many irritations, such as pressure, fric- 
tion, heat, cold, blisters, pungent applications, and 
often fevers of every kind. 

Thirdly, from a particular disposition in parts 
themselves, as boils arising spontaneously without 
the constitution having been preconcerned, so little 
so, as to have given the idea that such inflammations 
were healthy. Each of these will be a kind peculiar: 
to the constitution ; but from whatever cause in- 
flammation arises, it appears to be nearly the same 
in all, for in all it is an effect intended to bring about 
a reinstatement of the parts nearly to their natural 
functions. 

Inflammation may first be divided into two kinds 
as first principles, viz. the healthy and the unhealthy. 

The healthy probably consists only of one kind, 
not being divisible but into its different stages, and 
is that which will always attend an healthy constitu- 
tion or part ; is rather to be considered as a restora- 
tive action, than a diseased one, and would rather 
appear to be an effect of a stimulus than an irritation. 
The unhealthy admits of vast variety, (diseases being 
almost numberless) and is that which always attends 
an unhealthy constitution or part, and will be accord- 
ing to the kind of health in that constitution or part, 
but principally according to the constitution ; how- 
ever, many parts naturally have a tendency to run 
into inflammations of particular kinds. Most of these 
arising from the nature of the constitution, are, I 
conceive, in most cases, if not in all, called, although 
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cm&eoQsljr, the ^sipelAtoes inflammation ; ivhtch 
will be further taken notice of. 

The simple act of inflammation cannot be called 
specific, for it is an uniform or simple action in itself ; 
but it may have peculiarities or specific actions su> 
peradde^. 

I nflaihm ation is either aingle or compound; it 
may be called single when it has only one mode of 
action in the part inflamed, as in its first stages ; 
compound, when attended with another mode of 
action, or when it produces other effects. 

Inflammation is cajpable of producing three dif- 
ferent effects, viz. adhesions of the parts inflamed, 
suppuration in the parts, and ulceration of those 
parts; which I have called the adhesive, the sup- 
purative, and the ulcerative inflammation ; the last, 
or ulcerative, is, properly speaking, only a secondary 
effect of inflammation, not being performed by the 
same vessels ; however it is possible it may keep up 
mflammation, as it always keeps up a species of 
violence, viz. a destruction of the parts. 

The two first do not take place in the same vessels, 
at the same time, but succeed one another, although 
all the three effects may exist at the same time in the 
different parts of the same inflammation. 

1 have placed the adhesive first in order, although 
it is not always so, for with respect to the priority 
of those three actions of inflammation, it depends 
principally upon the nature of the parts, together 
with the degrees of violence of the inflammation. 

To explain this more fully, we shall first divide 
the body, respecting inflammation, into two parts, 
viz. the cellular membrane, or the body in general, 
together with the circumscribed cavities, as belong- 
ing to the first ; and then all the outlets of the body, 
as the second. We shall treat of each according to 
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the nature <of the parts, and of the inflammation 
joined, and observe their effects, wflich will shew that 
the common effects of one, as to priority, may be 
changed into those of the others, and become second 
or third, according to the nature of the parts, the in- 
flammation, and its degree of violence. 

We may observe that inflammation, more 
especially the suppurative, in the first order of parts, 
more readily takes place nearer to the surface of the 
body than in parts more deeply seated, and as a proof 
of this observation, it has been formerly observed 
that tumours, and even extraneous bodies, will make 
their way from some deeper-seated part to the skin, 
but no inflammation shall take place till they arrive 
near the skin ; but this circumstance will be more 
fully described when I treat on suppuration. 

It does not seem necessary that both surfaces 
which are to he united should be in a state of in- 
flammation for the purpose of effecting an union ; it 
appears only necessary that one should be in such a 
state, which is to furnish the materials, viz. to throw 
out the coagulating lymph, and the opposite unin- 
flamed surface accepts simply of the union ; nor is it 
even necessary that either surface should be in a 
state of inflammatioii, to admit of union ; for 1 just 
observed, that extravasated blood produces an union 
without inflammation ; and we often find adhe^dhs 
of parts which can hardly be called inflamed. 

Thus a truss applied to a rupture will produce 
adhesions, as has been observed, although it may sit 
very easily. 

In describing inflammation it will be found that 
the principal theory of inflammation will be intro- 
duced in the adhesive stages ; for in the flrst-stated 
parts it appears only preparatory to the suppurative, 
either in preventing or promoting it. 
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When inflammation takes place in the flrst order 
of parts, it is commonly the adhesive, but it will be 
according to circumstances whether the suppurative 
or the ulcerative follows first. That either the one 
or the other should follow, seems to arise in many 
cases from an increase of the inflammation ; but it 
sometimes happens that the suppurative takes place 
almost immediately, and probably from t^o causes ; 
the first is, the intensity of the inflammation, its ex- 
ceeding the adhesive almost immediately ; the se- 
cond, an inflammation of a different kind, where the 
adhesive makes no part of the inflammation, and 
suppuration takes place in'the first instance. 1 sus- 
pect that the erysepelatous inflammation has very 
little of the adhesive in its nature, and therefore 
probably these inflammations are in some degree of 
this nature, and go into suppuration without adhe- 
sions. In some cases ulcerations must take place 
prior to suppuration, as when an inflammation hap- 
pens on a surface, viz. the skin, as for instance, in a 
chancre, and with such violence as is necessary for 
suppuration to take place, then ulceration must begin 
first, so as to expose internal surfaces for suppura- 
tion ; but in the parts of the second order, viz. in- 
ternal canals or ducts, it is the suppurative inflam- 
mation which most readily takes place first; but if 
caVded further the adhesive follows, as will be more 
fully explained hereafter. When it is an inflamma- 
tion of the first order of parts, the suppurative suc- 
ceeds the adhesive, and the ulcerative may be said 
to be an action superadded to the suppurative, aris- 
ing out of effects produced by the first, now becom- 
ing new causes, the suppurative naturally taking 
place in the time of the first, and the ulcerative in 
consequence of the suppurative, which has called 
forth the action of another system of vessels, the 
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absorbents^; all of which may be reckoned as three 
different modes of action arising from the first irrita- 
tion or cause. 

The adhesive, as also the suppurative infilamma- 
tion, either in the first or second orders of parts, with 
their varieties, may have a principle superadded, 
which does not in the least alter their inflfhmmatory 
mode of afction, which still continues to go on. This 
principle is* some specific disposition, from scrofula, 
or poisons, as the venereal, small-pox, &c. 

These three different modes of action, viz. the ad- 
hesive, the suppurative, and the ulcerative, when 
carried on perfectly, are generally the effects of a 
good constitution, seldom attending the unhealthy ; 
they are what I would call common infiammation. 

I have already observed, that common inflamma- 
tion cither tekes place in parts that constitute the 
largest part .of an animal, which are all the circum- 
scribed cavities, all the cellular membrane, and the 
substance of every part, the two last of which arc the 
most universal ; or upon internal canals or outlets, 
which are, in common, only excretory ducts. 

That whatever has a tendency to discharge any 
extraneous matter, whether already existing, as mat- 
ter already formed,* or a ball lodged, &c. or only pre- 
paratory to its formation, such as inflammation that 
has a disposition to suppurate, the inflammation is 
always greatest and extends furthest on that side 
next ‘ to the skin ; for instance, suppose a man shot 
into the thigh, the ball passes through to within an 
inch or two of the opposite side ; the ball has not 
deadened any part for an inch or two of the last part 
of its passage so as to allow this part to unite, we 
shall find if that ball excites inflammation, it will not 
be along its passage where we should (without know- 
ing the principle) have mostly expected it, but the 

Y 
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inflammation will commence on that side next to the 
opposite skin that has not in the least been hurt. If 
a ball passes quite through^* a piece of cloth is carried 
in, and lies in the middle between the tWiP orifices ; 
if the passage is pretty superficial, say only an inch 
distant from the skin where the cloth lies, but which 
is two or* three inches from either orifice, we shall 
find that the inflammation, for its exit, will not lead 
to either orifice, but directly across to the skin. 

As the adhesive inflammation precedes the sup- 
purative in every part of the body, except the outlets, 
as was observed, and the suppurative commonly pre- 
cedes the ulcerative, excepting on an external surface, 
the propriety of following, likewise, this order of na- 
ture in treating of them will appear evident, espe- 
cially as each succeeding inflammation is in some 
measure illustrated by that which has gone before. 

VII. Of the different Degrees, and different Kinds 

of Inflammation. 

Inflammation will in general be in proportion to 
the exciting cause, (in which may be included the 
mischief done), the constitution, and the nature of 
the part ; in all which, as there is great variety, so 
must there be in the inflammations. The degrees of 
inflanimation will be more in the adhesive than in 
the suppurative, for the adhesive may have all the 
degrees of violence between the most slight inflam- 
mation and suppurations ; but the suppurative is a 
more fixed or determined quantity, for when got to 
a certain point, it takes a new action, and inflamma- 
tion ceases ; however, we have not always inflamma- 
tion producing suppuration when it has arrived to a 
certain degree of violence, for in some it often goes 
beyond that point which would produce it in others. 
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and in such cases there is no disposition for suppu- 
ration, and it seems to become stationary, for neither 
has it any disposition for resolution. 

Spontaneous inflammations which are to suppu- 
rate, are more violent than those inflammations 
arising in consequence of an operation or accident, 
which also must produce suppuration ; and those in- 
flammations from either operations or accidents, if 
they have hot produced death in the part operated 
upon, are more violent, and of greater extent than 
those where death in the part has been produced. 

The inflammation of a boil or abscess is more 
violent, and commonly more extensive than that in 
consequence of a cut, or even an amputation of a 
leg. The inflammation in consequence of a cut or 
amputation of a leg, will be more violent than that 
from a gun-shot wound, or from the application of a 
caustic, which produces death in the part, and even 
although more parts have been destroyed by these 
means ; neither do specific diseases, except the gout, 
produce so violent inflammation, nor are they com- 
monly so painful as what I have called the common 
inflammation. 

It may appear npt to be an easy matter to account 
for all those differences ; however, it is possible that 
in the spontaneous inflammation there is morq Qcca- 
sion for* inflammation than suppuration ; the inflam- 
mation being the only action which is necessary to 
produce the ultimate effect, as for instance, in the 
gut ; in this disease the inflammation is the only 
thing necessary for its action, and the inflammation 
runs much higher than many others do which pro- 
duce suppuration *. 

* It is a curious circumstance in the gout, that although it is at- 
tended with all the common effects of the adhesive inflammation, a.s 

m 
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The spontaneousr inflammation arises often from 
disease, which probably makes the parts more sus- 
ceptible of inflammation. ? 

When inflammation arises from the irritation of 
death in a part, let the cause of that effect be what 
it will, whether mechanical, as in bruises, gun-shot 
wounds, &c. or by chemical means, as caustic, &c. 
the inflammation is late in coming on, and in com- 
parison with the others gentle when come on. 

However, in many bruises, even where the death 
of parts ha^ taken place, we have inflammation quick 
and violent, but then the living parts have also suf- 
fered, and have suffered much more than if simply 
wounded. 

In many bruises we also have inflammations quick 
and violent, even where death has been produced in 
a part ; but then death does not take place in all the 
hurt parts, as in many gun-shot wounds, such as 
those attended with fractured bones, in which the 
surrounding parts were only hurt so far as to bring 
on irritation and not death. 

If caustics do not act with vigour, they will irri- 
tate so as to bring on the inflammation sooner than 
if they had killed the part quickly. 

Irritating substances, when of no specific kind, 
proflupe inflammation sooner than other visible 
causes of inflammation. If of a specific kind, then 
the time, sort, and violence, will be according to 
that kind. 

But irritating applications must be continued for 
some time to produce violent inflammation. 


considerable swelling, &c. which swelling must arise from extravasa- 
tion of the coagulating lymph ; yet, adhesions do not seem to be the 
intention, for none are produced ; the lymph is in general taken up, 
and chalk-stone or tophaceous matter put in its place. 
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These diflferences are easily accounted for ; quick 
death does not irritate the part killed, and the conti- 
guous living part, not being itself hurt, is only irri- 
tated to get rid of the dead part. 

A wound is a quick irritation of a living part, so 
that it inflames more readily, and more violently, 
according to the quantity of irritation ; but that can- 
not be of long standing, as nature sets about pro- 
curing relief. But when irritating substances are 
applied, the part inflames quickly, according to their 
power of irritation ; and if they are continued, na- 
ture is not allowed to relieve herself, but is con- 
stantly teazed, by which means the inflammation 
becomes also violent. 

I need hardly mention, that fever is often the 
cause of local inflammation. W e see this happen 
every day. 

These causes, and of course the inflammation, are 
of two kinds, one which may be called accidental, 
as inflammation arising in consequence of common 
fever ; the others are more determined, depending 
upon the species of a fever, which may be called 
specific, as the small-pox, chicken-pox, ike. These 
inflammations in consequence of fever, are com- 
monly supposed to be critical ; but 1 very much 
doubt the truth of this opinion. The small-pox 
and cliicken-pox are, perhaps, the strongest instances 
of an appearance in proof of this opinion ; and, per- 
haps, the measles, as a critical inflammation, might 
be produced as another ; but, I believe, that it is 
peculiar to these diseases to form inflammation and 
sores. .We must allow, however, it is not absolutely 
necessary, even in them, that abscesses should be 
formed, viz. the pock to lessen or carry off the fever. 
For the specific fever in them cannot exist beyond a 
certain time, even although no eruption appears. 
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But I think that in the cases of the small-pox, 
chicken-pox, and the measles, those diseases often 
prove the contrary to that which is supposed to be 
the case ; for we have large abscesses a^t>fte|i formed 
after those diseases as after any other, wtiich are 
commonly supposed to be the settling of the fever 
in this part, but which are equally accidental with 
those from common fever, and therefore we cannot 
suppose that those abscesses are critical in sfiuch 
diseases, because they are either common abscesses, 
or scrofulous; for no one disease can have two 
distinct and different critical inflammations. In fur- 
ther confirmation of my opinion, those inflammatioDS 
are. found to be not in the least of the nature of the 
disease which produces them ; so little so in most 
cases, as to be truly specific of another kind, viz. 
the scrofulous. Now we certainly find it difficult 
to conceive one universal specific disease, as the 
small-pox, &c. producing a local one of another spe- 
cific disposition to cure the first, or terminating in 
another disease, whose mode of action is totally dif- 
ferent ; and the more so when we see that the same 

''A 

local diseases can and do arise from every kind of 
fever. To ascertain this fact, therefore, we are to 
look out for that disposition, or that mode of action 
common to all fevers which are capable of producing 
this enect, with the disposition of the constitution, 
or of the part at the time, and we shall find that this 
kind of inflammation depends upon the constitution 
and part at the time, and not upon any peculiarity 
in the fever, as is also the case with the small-pox 
eruptions, viz. they partake of the constitutioji. 

This common principle in fever, of producing local 
inflammation, is the simple fever itself, abstracted 
from every peculiarity. A fever in all cases or of 
all kinds, is a disturbed action, like inflammation 
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itself, which may be joined with any specific mode 
of action, and this disturbed action will always be 
according to t^e constitution, even when joined with 
any specific quality. The inflammatory fever is, 
perhaps, the most simple, because it is a simple fever 
on a constitution having no peculiarity of disposi- 
tion. The putrid fever (as it is called) is perhaps 
no more than the same fever upon a constitution 
that has a peculiarity of action under that disturb- 
ance, and therefore it proceeds according to that 
peculiarity. 

This is well illustrated in specific diseases; for 
instance, in the small-pox. The small-pox produces 
a fever, viz. a disturbed action, joined with the spe- 
cific, and although this action is produced by the 
same poison in two different persons, yet the one 
shall be the true inflammatory, and the other the 
putrid, the erysipelatous, &c. Now the same poison 
can have but one mode of irritating, abstracted from 
its poisonous quality, and this one mode produces 
fever ; and it also can have but one mode of irritat- 
ing in respect of its poisonous quality, but that 
fever abstracted from its poisonous quality will be 
according to the nature of the constitution at the 
time, the poison being capable of producing nothing 
but a fever joined with its specific poison, and that 
specific.quality takes place equally on every Kind of 
constitution, the poison itself having no power of 
affecting the constitution in one person differently 
from that of another ; it can only act in a greater or 
less degree, according to the susceptibility of the 
person ibr such irritation. 

Now since every fever, whether common or specific, 
is equally capable of producing local inflammation, 
which may be carried the length of suppuration ; 
and as it cannot with any degree of reason be called 
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critical in specific fevers, we have no reason for sup- 
posing that those suppurations are critical in the 
common fever, or in those fevers w^iich are of no 
specific kind. ^ i- . 

It was a . leading doctrine of Boerhaave, that in- 
flammation consisted in an obstruction of the minute 
vessels, in consequence of too great a spissitude of 
the fluids, and his practice consisted in seeking for 
attenuants ; but this theory seems to be almost en- 
tirely exploded. 

This wa^, certainly too confined an idea of all the 
causes of inflammation, and reduced all inflamma- 
tions to one species. The only distinction between 
inflammations must have arisen from the nature of 
the obstruction, if there could be any ; but this could 
never account for the action of many specific diseases 
and poisons. 

It was also too laechanical. If they had said that 
any obstruction to the natural actions of a part which 
could stop the blood’s motion in it, became a cause 
of inflammation, thejrwould not have been so mate- 
rially wrong as to a possible cause of inflammation. 

It has been as^*much laboured, on the other hand, 
to shew that the cause cannot on any occasion be 
obstruction in the blood’s motion through the small 
vessels ; but I will venture to say, that any cause 
whicli'can obstruct the motion of the blood, for a 
given time, will become the cause of inflammation, 
for either the cause of the obstruction itself, or the 
blood being retained in the smaller vessels for a cer- 
tain time, will either irritate or unite the parts, or 
where it irritates will throw the vessels into such 
actions as naturally arise out of an extraneous irritat- 
ing cause, but not an increased motion of the blood 
behind, to drive on the obstructed blood through 
these vessels, as has been supposed. It will excite 
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that action which in the end produces suppuration, 
in order to get rid of the extraneous matter, which 
was the cause of the obstruction : such as pressure 
on external parts, or the obstructing matter itself, 
which is to be reckoned extraneous. But though 
pure inflaiUmation is rather an effort of nature than 
a disease, yet it always implies disease cvr disturbance, 
inasmuch as there must he a previous morbid or 
disturbed state to make such effort necessary. 

All inflammations attended with disease have some 
specific quality, which simple inflammation has not ; 
and in such cases it is the specific quality which is 
the disease, and not the inflammation ; for such con- 
stitutions or parts as are capable of falling into the 
true adhesive and suppurative inflammation, are to be 
looked upon as the most healthy, and the freest from 
diseases of all kinds. Indeed even where there is a 
specific quality, it often can hardly be called disease ; 
for in the small-pox, where the disorder goes through 
its different operations well, it is exactly similar to 
common healthy inflammation ; for if such an irrita- 
tion as above described were to attac^a constitution 
or part, in another state than that of health, we 
should then not havq either the adhesive or suppura- 
tive inflammation taking place, but most probably 
some other, such as the erysepelatous or scrofulous, 
according to the nature of the constitution or parts 
at the time. 

This state of health in a constitution is so remark- 
able, that we see in the time of the symptomatic fever, 
when nature would seem to be universally disturbed, 
a kindly or benign inflammation going on,*and kindly 
suppuration ; which shews that this fever has no 
specific tendency to wrong action, the constitution 
being only disturbed by sympathizing with a local 
injury, but not capable of giving or reflecting back 
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up<m the part Inflamed, a diseaised disposition or 
action. 

And this is so remarkable, that such inflammations 
as seem to affect the constitution by sympathy only> 
which is commonly either from extent, quantity, or the 
seat of it being a part essential to or connected with 
parts belongiog to life, go on as kindly as they do in 
a small inflammation, as a boil, which docs not affect 
the constitution in the least. Indeed fever is a good 
symptom when equal to the injury, and of the same 
kind with the local affection, when that kind is good. 

Let us take an amputation of a leg as an example, 
which produces something more than a disturbed 
constitution, for there is a great loss of substance to 
that constitution, which, abstracted from the violence, 
would probably produce considerable effects till the 
constitution became accustomed to the loss; but 
even with all this loss we often find that a healthy 
inflammation shall come upon the stump, and a kindly 
suppuratiqp take place while the symptomatic fever 
lasts ; in many cases also it still keeps its ground, 
even when affected by many specific irritations which 
are foreign to it ; and nearly in the same manner as 
when aflected by a common irritation, which will 
only rouse that constitution into action, but not alter 
it, Jifiving only the specific difference added, so that 
the parts will go readily through the adhesive or 
suppurative inflammation, the specific being only 
an attendant on this healthy action; this we see 
plainly to be the case in the healthy small-pox, and 
the lues venerea in its first stages. But on the con- 
trary, if the constitution is such at the time as would 
readily fall into an unhealthy inflammation, from 
common irritation or accidental violence, then it will 
also fall into that state, when irritated by a specific 
irritation foreign to the constitution, such as the 



OP INFLAMMATION. 


331 


small-pox, which in this case will jun into the con- 
fluent kind. 

There are many constitutions which have a ten- 
dency to specific diseases, that when injured by 
fever, or any constitutional complaint, readily pro- 
duce the specific inflammation in such parts of the 
body as have the greatest susceptibility for any 
specific action ; or if such parts are affected by any 
local violence, the parts affected will not go through 
the healthy adhesive inflammation, nor will they 
enter into the healthy suppurative inflammation, but 
will fall into the specific inflammation peculiar to the 
habit ; such is the case with an erysipelatous habit. 
Or if a specific inflammation has already taken place^ 
any violence done to it, when already begun, will 
increase that disposition and action, which we plainly 
see to be the case with the scrofula ; because this 
disease can and often does arise from such a cause 
alone. Besides the constitution producing such 
effects, there arc many parts of the body wjiich have 
a greater tendency to some specific disease than the 
constitution in general ; which particular parts will 
fall into these specific inflammations more readily 
than others, either upon the constitution being af- 
fected, or a violence committed upon themselves; 
for instance, many parts of the body have a greater 
tendency to fall into the scrofula than others, and 
these will fall into that mode of action when injured, 
either by means of the constitution, or from accident; 
except the constitutional complaint is such as to be 
a specific for the scrofula, which I can easily con- 
ceive it may ; in the cancer also, if the disease has 
previously taken place, then the tendency of an in- 
jury is to exasperate and increase it. 

But there are specific irritations which do not af- 
fect either the part or the constitution, as a common 
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irritation, but affect them in a way peculiar to the 
irritation, altering at the same time both the parts 
affected and the constitution, from an healthy state 
to an unhealthy one of its own kind. 

This seems to be the case with the plague, perhaps 
with the putrid and jail-distempers in a less degree ; 
for whatever be the kind of constitution which they 
attack, they always reduce that constitution to their 
own kind ; it is not a healthy operation going on, and 
the specific superadded, as in the healthy small-pox, 
&c. However, even the plague has its degrees of 
power, over a constitution, some being much more 
easily, and of course more violently, affected than 
others. 

This change in these cases, especially in the first, 
is often so great, that the constitution hardly ever 
recovers it, so that the patient dies ; which, we have 
observed above, is not the case with many other 
specific diseases or poisons, as the small-pox, &c. for 
this dise^^e makes no change in the constitution pe- 
culiar to itself. 

From what has been said, it must appear, that the 
irritations which arc capable of producing those in- 
flammations may be either simple, as the adhesive, 
or producing with it other modes of action, as either 
suppuration or ulceration ; and also either of the 
above modes of action may be joined with some of 
the specific actions. 

Hence we may conclude, that irritations of what- 
ever kind, either produce an inflammation peculiar 
to the constitution, or the nature of the parts ; or, 
according to the irritating cause, as in the plague ; 
and where it is according to the constitution, that 
many specific irritations may be added, without al- 
tering the nature of the inflammation itself, and that 
they only determine its situation, extent, duration. 
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&c. according to the specific disposition added, pro- 
vided the constitution be healthy ; but if the consti> 
tution be unhealthy, whether afiected with erysepelas, 
putrid fever, or plague, and the specific disease is 
superadded, it wull be a mixture^of both ; that is, it 
will be a specific inflammatibhT, set down upon a 
constitution of a peculiar kind, which partakes of 
both, and those specific properties will not be so dis- 
tinct, or so well formed, as when they appear in a 
sound constitution.^. 

If the constitution has a susceptibility to be putrid, 
and the small-pox attacks it, the inflammation will be 
the small-pox joined with the putrid mode of action 
of the constitution, which will affect the mode of ac- 
tion peculiar to the small-pox, and destroy the speci- 
fic difference of the inflammation belonging to the 
small-pox, the pustules will spread, not suppurate, 
and look livid, according to the putrid disposition. 

These constant eflccts, peculiar to the constitution, 
may be changed from the one to the other, just as 
the constitution changes, for the small-pox may begin 
upon a healthy constitution, in which they will be 
distinct or circumscribed ; but if the constitution 
becomes diseased, they will spread ; and if the con- 
stitution takes a healthy turn again, they will begin 
to contract to their specific distance again *. 

• 

^ The knowledge of these facts, is of great service in the cure of 
many specific diseases ; for whatever tlie specific disease may be, we 
are always to treat the patient in one respect according to the gene- 
ral nature of the inflammation ; and if we have a specific remedy, we 
are also to join that with the other ; but if we have not a specific 
remedy, we a^e then only to take up the disease according to the 
constitution. 

Let us illustrate the foregoing propositions by example. The first 
case is explained by the venereal disease in the form of a ( hancre ; 
the venereal matter produces an inflammation and ulceration accord- 
ing to the nature of the specific disease, and the constitution ; if the 
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Many people are much more susceptible of inflam- 
mation than others, even of the common kind, and 
those probaSly may be reckoned simply irritable. 
In such it is more violent, and in such it is more apt 
to spread, the surrounding parts being ready to act 
or sympathize with an action to what they are prone ; 
continued sympathy more readily takes place in such 
cases * ; but this is not universal, for we find many 
very considerable inflammations confined to the part 


constitution is perfectly healthy, then the effects are the suppurative 
and specific disease joined ; the limits of both are confined according 
to the constitution and the nature of the specific disease. For the 
inflammation and ulceration never extend beyond the specific affec- 
tion, but if the constitution is such as readily to fall into the erysipela- 
tous, then it becomes the erysipelatous and specific joined ; and al- 
though the extent of the specific affection is limited, that of the 
erysipelatous is not ; the consequence of which is, that it spreads over 
the whole prepuce, and often the whole skin of the penis. 

In this disease, under such circumstances, we are led to the method 
of cure ; for although we have a medicine for the venereal inflamma- 
tion, yet bark is to be given for the erysipelatous ; the quantity to be 
given is according to the predominancy of the one or the other. The 
effects of this practice are very striking; for as the erysipelatous inflam- 
mation lessens it becomes more confined in its limits, and, as it were, 
drawn into the original point ; and when it becomes truly suppurative, 
and venereal, its limits then are brought within the specific distance. 

The second case is explained by the small-pox. The variolus 
matt^ in Irealthy constitutions produces the suppurative and specific 
inflammations, tfee specific is limited, and directs the suppurative; 
but if the erysip^atous comes on, the suppurative ceases, it then 
spreads along the surface, uniting inflammation with inflammation, 
and producing the confluent small-pox. 

We have no specific remedy for the small-pox, nor can we readily 
have any for a disease which cures itself ; our business then is to cure 
tim erysipelatous, if possible, and leave the constitution to cure the 
specific. 

* This one might illustrate by a piece of paper being either dry or 
damp; if dry, then ink will not spread, it will be confined to its 
point, but if damp, it will spread, being attracted by the surrounding 
damp, to which it has an affinity. 

15 
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irritated, and in such instances cqntinued sympathy 
is not great, only the part irritated takes up the 
action violently. 

The term or idea of inflammation may be too 
general, yet it is probable that ij may form a genus, 
in which there is a number of species, or it may be 
more confined in its classification, an4 be reckoned 
a species containing several varieties. These are, 
however, so connected among themselves, that >^6 
cannot justly understand any one of the species or 
varieties without forming some idea of the whole, 
by which means, when treating of any one, we can 
better contrast it with the others, which gives us a 
clearer idea both of the one we are treating of, and 
of the whole. So far as it appears to be necessary 
to take notice of the different inflammations, as illus- 
trative, they may be comprehended in five divisions : 
although, 1 must own, that if we take in ail the spe- 
cific diseases which produce inflammation, such as 
the venereal disease in its different forms, the gout, 
&c. they may be without number; however, many 
of them produce very much the same appearance 
and effects with those which are of no specific kind. 
The specific is of no particular kind, but only the 
cause, and the specific effect is a something super- 
added. The present, viz. the adhesive, with jts 
different effects, as suppuration, I shj^l consider as 
one. The cedematous, which comes nearest to the 
adhesive, forms a second division. The erysipela- 
tous, the carbuncle, and that which leads imme- 
diately to mortification, form a third. There is ano- 
ther inflammation very like chilblains, which is not 
very lively and is often in blotches, some the breadth 
of a shilling, others of the breadth of half a crown, 
and even broader, &c. This inflammation certainly 
arises from irritable debility ; the blotches look more 
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of a copper colour, and the skin over them is often 
diseased. ^ All, except the first, have a kind of affi- 
nity to each otl^er; although I think the cedematous 
has the least affinity to the three last, and many vary 
so as to make it difficult to say to which species the 
varieties belong. Tliere are a great many other in- 
flammations, but which arise from some specific 
cause, as the gout, scrofula, &c. or poisons ; but 
as these do not explain, or illustrate by contrast, the 
adhesive or suppurative inflammation, I shall not 
give the outlines of them here, except just to men- 
tion the particulars of the gout, as an inflammation. 

The action of the complete gout, has all the cha- 
racters (while it lasts) of the true inflammation, and 
which may be called the inflammatory action of the 
gout; but it has many singularities attending it, 
which attend no other inflammation, and which .of 
course become some of its specific characters. 

The inflammation of the gout is very different 
from the adhesives and suppurative in its sensation. 
It seldom throbs; it is a pricking, cutting, and 
darting pain ; besides which, there is a pain which 
feels as if the inflamed parts were all moving, and 
in that motion there was pain ; therefore the action, 
which is the cause of the pain, must be very dif-^ 
ferent, and is most probably from the action of the 
vessels, not from their distention, as in the suppu- 
rative inflammation. 

It probably comes on more quickly than any other. 
Its violence is probably greater. In duration it is 
probably the most uncertain ; and its going off is 
quicker than of any other inflammation. Jts shifting 
from one part of the body to another, is probably in 
some degree peculiar to itself ; and it leaves parts in 
a state which no other inflammation does. Without 
entering further into the nature of this disease than 
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saying it is an act of the cpnstitution, 1 shall describe 
some of its visible effects,’ which *of cqjurfe can only 
he observed when it falls On an extelrnal part ; and 
when it does, it is most commonljr on an extremity, 
more especially on the lower, but sometimes on the 
upper, and still more commonly the extreme parts of 
the extremity in either the upper or the lower ; and 
its principal seat in the extremity is aT joint. When 
it falls on internal parts, it is most commonly the 
stomach, which is only supposed by its effects or 
symptoms ; from its being transferred, and from the 
mode of relief. It attacks also the brain, producing 
delirium, giddiness, the loss of the natural and ac- 
customed feel of the body, incessant sleepiness, &c. 
which is also known by the above circumstances. 
When it falls on other parts, either externally or in- 
ternally, it is not so much determined on what part 
it is most apt to fall. It -unictimes falls cither on 
the lungs or muscles of rc.-,pirat.ion, the throat, tes- 
ticles, urethra, producing a discharge, &c. on the 
anus, forming piles; which can only be known to he 
gout by collateral circumstances. 

Why the extremities, the stomach, and brain, 
should be similar in susceptibility to take the gouty 
action from the constitution, is not easily accounted 
for. I should be inclined to suppose that its effects 
on the stomach or brain are not similar to thOsC on 
the extremity, or probably it does not advance so 
far in its effects there, because in that case it would 
certainly kill. Its effects on the extremities are, I 
believe, always more or less an inflammation, or at 
least it bas the common visible or sensible effects of 
inflammation. It is most probably what may be 
called a true specific inflammation, for it produces 
the same immediate effects in every constitution, 
therefore does not produce an inflammation accord- 
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ing to the constitution, having the specific action 
added, similar to poisons, but from its nature it pro- 
duces nearly the same effects in every constitution. 
I haye seen constitutions whose extremities were at- 
tacked with the oedepiatous inflammation, attended 
with a purplish appearance; violent pain in such 
cases comes on, which creates some apprehensions 
of a tendency to mortification ; upon looking at the 
part,, we may suspect suppuration, the inflammation 
to appearance being of that kind ; but may think it 
odd that such healthy inflammation and suppuration 
should take place in the midst of inflammation of so 
contrary a kind, but shall find no suppuration ; the 
inflammation shall continue its period, and then 
leave the extremities in a much better state than it 
found them. Although the inflammatory action of 
the gout is attended with great pain, yet 1 think it 
is not so tender as the true inflammation is ; a part 
may be violently inflamed, and yet it may be handled 
or squeezed ; the nerves are not in such a state of 
irritation ; its consequent effects are very difierent 
from that of the true inflammation, for instead of 
entire resolution, it gives the disposition to the in- 
flamed parts to fill the joint, or whatever parts have 
been affected, as for instance the cellular membrane, 
with chalk. 

ITowever, cl]^alk is not necessarily an effect of the 
gouty inflammation; for in a gouty habit we have 
chalk formed where there never had been jiny gouty 
inflammation, yet it is singular it should attack such 
dissimilar parts as the skin, ligaments, &c. It has 
not only no tendency to suppuration, as an imme- 
diate effect of inflammation, but it leaves the parts 
in a state not easily excited to inflammation; the 
chalk shall remain for years without producing in- 
flammation, and seldom produces it at all, but from 
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quantity ; and when the interioi; surfaces are ex- 
pose^, they hardly take on common ^indammation 
and suppuration, healing more readily than a sore of 
the same magnitude from any other ca,use ; even a 
joint shall be exposed, yet cc^mon* inflammation 
shall not come on, nor shall it suppurate, only a 
watery fluid shall come out, bringing with it the 
chalk occasionally, and it shall heal up kindly. It is 
probable that the gout is not always an act of the 
constitution, hut that parts may be so susceptible, or 
rather disposed for this action, that they may imme- 
diately run into it when deranged : if this notion be 
well founded, then it may be a question, whether 
this local afiection relieves the constitution for the 
time from any susceptibility for such an action ? 

It may be disputed, whether the following are all 
inflammations or not. They often arise from the 
same causes ; accident, for instance, produces all of 
them. They have certainly many characters in com- 
mon, although not always the same result. The 
vessels becoming enlarged, there is an extravasa- 
tion, pain, and a separation of the cuticle, but sel- 
dom a formation of matter, although there some- 
times is, which happens when they have at first 
more of the adhesive state ; and there is a circum- 
stance which I think is common to them, namely, a 
red streaks passing from the inflamed p^rt, generally 
towards the trunk, although not always in this di- 
rection. In common language they are called ery- 
sepelatous, although very different; the erysepelatous 
being one of the best-marked inflammations of any. 
I do not mean to treat of these but in a general way, 
not even when considering the method of cure. It 
is probable there is no specific distinction between 
any of these inflammations but what arises from the 
constitution or the parts, for we find them all pro- 
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ceeding from whajt may be called the same acciden- 
tal cause, which therefore cannot. produce any t^ing 
specific; the distinctions in the mode of action of 
the inflamed parts being occasioned by a peculiarity 
in the constitution, or the nature of the part itself, 
but probably in the constitution. It has been sup- 
posed that t^e different species or varieties of in- 
flammation arise from the difference in the nature of 
the part inflamed ; but this is certainly not the case ; 
for if it was, we should soon be made acquainted with 
all the different inflammations in the same person, 
at the same time, and even in the same wound ; for 
instance, in an amputation of a leg, where we cut 
through, skin, cellular membrane, muscle, tendon, 
periosteum, bone, and marrow, the skin should give 
us the inflammation of its kind, the cellular mem- 
brane of its kind, the muscles of theirs, the tendons 
of theirs, the periosteum, bone, marrow, &c. of theirs; 
but we find it is the same inflammation in them all; 
it is the adhesive in them all if the parts are brought 
together ; it is the suppurative if parts are exposed. 
I shall at present only take notice of the four last, 
as I mean to treat more fully of the first, which can- 
not be so completely understood without seeing the 
distinctions. 

What I would call the cedematous inflammation, 
is when the extravasated fluid is water ; it has very 
much the appearance of the adhesive, and probably 
comes the nearest to it of any, being of a scarlet co- 
lour ; but much more diffused. The fluid extrava- 
sated, being principally the serum, renders the swell- 
ing more diffused than even the inflammation itself; 
it is very painful, or rather sore, but there is not so 
much of the throbbing sensation as in the adhesive 
inflammation ; it appears to be only on the surface, 
but most probably goes much deeper ; for in such 
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cases the extra vasated fluid is in ^oo large quantity 
to be furnished by the cells of the cutis alone ; but 
in this we have not the same guide as in the adhe- 
sive, viz. the swelling and inflammation correspond- 
ing with each other. The difference between this 
inflammation and the adhesive, arises, I conceive, 
from the principle of inflammation acting upon a 
dropsical disposition, which is always attended with 
weakness ; whereas a greater degree of strength 
would have produced the adhesive inflammation un- 
der the same cause, or irritation ; and what makes 
me conceive this, is, that in many cases of anasar- 
cous legs we have exactly this inflammation come 
on from distension, which adds to tlie extravasation 
of the serum, as well as in most cases of scarifleations 
of (edematous parts to evacuate the water. When 
inflammation takes place it is much more lasting 
than the adhesive ; and, I believe, seldom or ever 
produces suppuration ; but if it should run into 
this stage, it is more general, and the whole cellular 
membrane in the interstices of parts is apt to mor- 
tify and slough, producing very extensive abscesses, 
which are not circumscribed. 

The cryscpelatous inflammation is very peculiar; 
and most inflammations that are not of the true ad- 
hesive and suppurative kinds, are called so, although 
probably they do not in the least belong to it ; and 
this may arise more from the want of terms, than 
the want of discrimination. This inflammation often 
arises spontaneously, or in consequence of a low de- 
bilitating fever. It often arises from accident, but 
then it is» commonly a secondary inflammation, al- 
though not always; for the first shall have gone 
off, and when suppuration was to take place, it shall 
have come kindly on, but afterwards the erysepela- 
tous shall take place. 
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This may foe cabled a remote inflammation, and is, 
in this respect, somewhat similar to the locked-jaw. 

It is more commonly a cutaneous inflammation 
than situated in the deeper-seated parts ; although in 
some constitutions every inflammation, wl^rever it 
exists, will most profoably foe of ihis kind ; however, 
the skin appears to be most susceptible of it, because 
it will spread over a prodigious surface of skin, 
while it does not affect even the ‘cellular membrane 
underneath; at least not commonly. There is an 
inflammation which attacks internal canals, which is 
classed with the erysepelatous, but how far it is the 
same I do not know ; it is certainly not the suppu- 
rative ; and as almost every other inflammation was 
formerly called erysepelatous, this has been supposed 
to belong to this kind of inflammation. The inflam- 
mation 1 am speaking of is more common to the 
throat than any other part, often going down the 
trachea : whatever it is, it may be considered in some 
of its effects to be in direct opposition to the adhe- 
sive and the suppurative inflammations? for where the 
adhesive most readily produces adhesions, there the 
erysepelatous does not, as in the common cellular mem- 
brane ; and where the adhesive seldom takes place, 
excepting from extreme violence, there this inflam- 
mation (if erysepelatous) has a tendency to produce 
adhesions, as in canals or outlets ; it also opposes, 
in some degree, the suppurative, in being backward 
in producing suppuration even in those places where 
suppuration most readily takes place, such as canals 
and outlets ; for there, as above observed, it more 
readil;]^ throws out the coagulating lymph. What- 
ever the inflammation may be, it is certainly attended 
with nearly the same kind of constitutional affec- 
tion. The fever in both appears to be the same, 
viz. accompanied with debility, languor, &c. The 
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extravasation in consequence of the erysepelatous in- 
flammation is not so great as in either the adhesive, 
or the oedematous ; nor is it of that kind which pro- 
duces adhesions between the parts inflamed, which 
in this^ inflammation would commonly be unneces- 
sary, as it seldom produces suppuration, but is at- 
tended with very bad consequences when it does. 
It appears to support itself by continued sympathy, 
for it commonly^begins at a point and spreads, while 
it shall be getting well, where it first began. 

This cannot be merely constitutional, for if it was, 
the parts already inflamed could not recover, if its 
increase in new parts arose from the constitution ; 
but it gives the idea that when the parts have once 
gone through this action tha^ they lose the disposi- 
tion and become healthy. This property is not pe- 
culiar to this inflammation ; the ring- worm has .this 
peculiarity, as also many cutaneous ulcers *. 

This inflammation is more common in the summer 
than in the winter, more especially in hospitals ; and 
I think takes place oftener after wounds on the head 
than any other. I have often seen it begin ro’und a 
wound, on the scalp, extending itself over the whole 
head and face ; the eye-lids being very much swelled, 
the ears thickened,’ and it has advanced to the neck, 
shoulders, and body, creeping along both arms, and 
terminating at the finger-ends: that which attacks 
the body often goes along the body to both thighs, 

* There appear to me two ways of accounting for this ; one is^ 
that the whole skin is very susceptible of such action, and readily goes 
on with it by continued sympathy, and the part having gone through 
the action^ like the small-pox, &c. loses the disposition, 4nd the fic- 
tion ceases. 

The other is, that the inflammation is smdi as to contaminate while 
it spreads, but when it has once acted it is cured, as above observed. 
If this last be a true solution, then the right practice would be to stop 
is progress by destroying the parts beyond it. ' - 
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down the legs, an^ terminates at the ends of the 
toes ; and while this is going on, it is as expedi- 
tiously cured behind, and the skin peels off the cured 
parts ; however, this is dot always the case, it often 
stops, ani^ where it proceeds so far, it is coi;pmonly 
becoming milder. This inflammation, when it runs 
along the skin*, has a determined edge, not losing it- 
self gradually and insensibly in the skin beyond, as 
in the true adhesive, and indeed most of the inflam- 
mations ; the skin feels as if only a little thickened, 
and not so pliable ; for by passing the finger along 
the sound skin to the inliamed, we feel an evident 
difference. The colour of the skin is of a darkish 
red. When it goes deeper than the skin into the 
cellular membrane, it oft^ suppurates ; but then I 
suspect it is not the tnie erysepelatous ; for in such 
cases it commonly produces mortification in the cells, 
by which air is let loose ; this gives a strange feel, 
neither of fluctuation nor crepitation, and as there 
are no adhesions the matter finds an easy passage 
into the common cellular membrane, increasing the 
same kind of suppuration wherever it comes ; and 
as mortification is a consequence of these inflamma- 
tions, putrefaction ensues, and the discharge beepmes 
very offensive. Whether this difference in the effect 
of the inflammation arises from the nature of the 
parts, I will not pretend to say. This effect takes 
place about the buttocks and side of the anus oftener 
than any where else ; as indeed does common inflam- 
mation and suppuration. 

This inflammation commonly begins with fever, 
low'iiess of spirits, and prostration of strength, loss 
of appetite, &c. but it commonly does not last long, 
and the inflammation shall spread even when the fever 
is gone off, but then it is not so violent ; when it 
produces suppuration in the cellular membrane it is 
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often dangerous, both from the disease itself, and the 
consequences of the matter diffusing itself much fur- 
ther. This effect frequently takes place when this 
inflammation attacks the Buttocks or parts near 
the anu% and often proves fatal. In such cases, as 
the sores seldcm ^ulcerate, they should be opened 
early, for the matter either gets into the cellular 
membrane from the w'ant of adhesions, or it sepa- 
rates parts that are only attached, as theyperiosteum 
from the bone, muscles from muscles, &c. whereas 
the true suppurative ulcerates briskly, which, tlwre- 
fore, should not be opened early, but allowed to burst. 

Many inflammations on the skin which come to 
suppuration, have something of the erysepelatous 
disposition, for we see the|^ increasing the circle of 
inflammation, the cuticle separating, matter formed 
underneath from the cutis, and the sore healing in 
the centre ; they perhaps begin like a pimple, but 
spread in that way to the breadth of a sixpence, shil- 
ling, or crown-piece ; such often take place on the 
fingers. 

The inflammation that produces the carbuncle is 
of a different nature from any of the former ; it is 
stationary with respect to place, and is pretty much 
circumscribed, even forming a broad, flat, firm tu- 
mour ; it begins in the skin almost like a pimple, 
and goes.deeper and deeper, spreading with a t>road 
base under the skin in the cellular membrane ; and 
although considerably tumefied, yet this does not 
arise from the extravasation of coagulating lymph 
producing adhesions which are to retain life, for the 
very cells* into which it is extravasated become dead. 
It produces a suppuration, but not an abscess, some- 
what similar to the erysepelatous when the inflam- 
mation passes into the cellular membrane, for as 
there are no adhesions, the matter lies in the cells 
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where it was formed, almost like water in an ana- 
sarca ; but still it is not diffused through the unin- 
ilamed cellular membrane, as in the erysepelatous, 
for it appears to extend no further than the inflam- 
mation ; one would almost imagine that there was a 
limitation to the extent, beyohdfwhich this species 
of inflammation could not go, and at these limits the 
adhesive inflammation took place to confine the 
matter witl^n the bounds of the carbuncle. A dif- 
fused ulceration on the inside for the exit of the mat- 
ter Iq^kes place, making a number of openings in the 
skin ; there are generally more carbuncles than one 
at the same time, a great number succeeding each 
other, which would almost seem to produce each 
other in this succession,^ they are commonly more 
on the trunk of the body than any where else ; how- 
ever, I have seen them on the head, and sometimes 
on the extremities, although but seldom. 

They are more commonly on the posterior part of 
the body than the anterior. ( 

This inflammation attacks more beyond the middle 
age than at it, and very few under it. 

It is most common in those that have lived well. 
I never saw but one patient of this kind in an hospital. 
It appears to have some affinity to the boil ; but the 
boil differs in this respect, that it has more of the true 
inflammation, therefore spreads less, and is ..more pe- 
liar to the young than the old, which may be the 
reason why it partakes more of the true mflammation. 

As death is produced in a great deal of the cellular 
membrane, and I believe in it only, except the skin 
giving way, which I believe is by ulceration princi- 
pally, it becomes a question, whether this mortifica- 
tion arises from the nature of the inflammation, or 
rather from the matter being confined in the cells of 
the cellular membrane ? I rather suspect the latter; 
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for I find that if this matter es^pes from these cells 
and comes into uninfiamed cells, it produces morti- 
fication there. This is like the urine, for whenever 
the urine escapes into the cellular membrane it there 
produces mortification ; the colour of the skin is at 
first more vivid t|ian afterwards, for it becomes of a 
purple colour. , 

Infiammation often produces mortification or death 
in the part inflamed. This commonly takes place in 
old people that are become very much debilitated, 
and chiefly in the lower extremities. I suspect it to 
be somewhat Similar to the carbuncle, viz. princi- 
pally in those who have lived well, although not so 
much confined to them as the carbuncle ; however, 
it takes place in the young, where great debility has 
been produced from disease, especially those dis- 
eases that have debility as a principle, such as what 
are commonly called putrid fevers ; but the situation 
of these is not so determined, and in such, inflam- 
mationr hardly takes place without an immediate ex- 
citing cause, as the application of blisters, &c. Death 
in a part sometimes takes place, almost immediately, 
without inflammation ; but this is not to the present 
purpose. Where mortification succeeds inflamma- 
tion in the extremities, especially in elderly persons, 
there is often an early separation of the cuticle, 
which forms a blister, filled with a bloody serum : 
and wo shall observe dark brownish spots, which 
consist of extravasated blood in the true cutis, and 
which shall at last blister, and then the cutis forms 
a slough. 

Such*inflammations have little of the adhesive tu- 
mefaction in them, but more of the oedematous ; are 
not clear or transparent, but rather of a dusky red ; 
as the colour of the inflamed* parts shew something 
of its nature, it is to be observed, that it is different 

» 11 
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in all these inflammations from that of the true adhe- 

f 

sive, and as we have reason to believe tMt the circu- 
lation is quicker in the adhesive inflammation than 
is natural, and that the colour arises from this cause, 
we may suppose that the motion of the blood in 
these is languid, and that it ass^bmes the venal ap- 
pearance, even in the arteries. 

In most of these four inflammations there is an 
appearance thRt often arises, which is a reddish streak 
commonly passing from the inflamed parts towards 
the source of the circulation, but not always in this 
direction ; sometimes just the contr^^y ; and this is 
more certain when it happens to take place in an 
extremity, because there we know the course of all 
the vessels better ; but it does not always arise from 
the part inflamed. I have seen this last species of 
inflammation attack the toes, and red streaks run 
up the foot, terminating about the ankle, while there 
w'ere several arising on the fore part of the leg, just 
below the knee. They often make a net-work on 
the leg, and are frequently a forerunner, and an at- 
tendant on mortification. They seldom go further 
than a blush in the skin, seldom thicken, but are 
more of the oedematous kind ; however, we some- 
times find hard cords running from sores and inflam- 
mations ; hut these are commonly deeper seated, 
and I have suspected them to be veins ; as^ proof 
of this, I have seen the superficial veins of the leg 
have the skin red over them, similar to those above 
described, and the veins have felt hard under the 
finger. The reddish streaks are supposed to be ab- 
sorbents, becoming inflamed by their carrying- a sti- 
mulating fluid. I am apt to suppose them to be 
absorbents, but I do not conceive that this effect 
arises from absorption. If it arose from such a cause, 
it should be uniform, the cause should always exist 
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when the effect takes place. Jt is first to be ob- 
served, thal^t only takes place in certain constitu- 
tions, in which absorption, one way or other, explains 
nothing ; and I find, upon observation, that this effect 
shall be coeval with the inflammation where no 
suppuration has td^dn placd% I have even seen it 
arise from accident, prior to the possibility of inflam- 
mation taking place, viz. in the time of the pain aris- 
ing from the immediate effects of the accident ; this 
was in the finger, from the prick of a clean needle, 
which had been for some time piercing new buck- 
skin leather; the glands in the armpit were sore, 
sickness, attended with its usual symptoms, such as 
oppression, was nearly as immediate. Its direction 
from the source of the circulation is another strong 
proof of its not arising from absorption, and its tak- 
ing place at some distance is also a corroboration of 
the same opinion. Another strong circumstance in 
favour of this opinion is, that the morbid poisons 
do not produce this effect, where we know absorp- 
tion has taken place. Thus the venereal seldom or 
ever produces it. The hard cord passing from the 
prepuce along the upper part of the penis, I do not 
conceive to be of this kind. In the small-pox, after 
inoculation, it has been observed, but I imagine it 
was only in the above-mentioned constithtions. I 
could conceive it to arise in the plague, if there was 
any local disease. I am, therefore, rather apt to 
attribute this appearance to the irritation running 
along the lymphatics, more especially in i^uch con- 
stitutions ; and as we do not allow the veins to be 
absorbents, their being affected must be supposed to 
arise from the same cause. Whenever we see this 
effect, we may, in some degree, form an opinion of 
the kind of inflammation, and that it is not the most 
favourable. 
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THE ADHESIVE INFLAMMATION: 


I SHALL begin by treating of the nature and effects 
of what riiave called the adhesive inflammation, as 
well as giving a proper idea of it. I shall also open 
the way to a clear understanding of^he many phe- 
nomena which attend the suppurative inflammation ; 
but as inflammation does not produce one effect only, 
but several, and as most, of them take place about 
the same time, it is difficult to determine in the 
mind, which to describe first. 

Inflammation in most cases appears to begin at a 
point ; for at the very first commencement, all the 
local symptoms are within a very small compass, 
and they afterwards spread according to the violence 
of the cause ; the disposition in the parts for inflam- 
mation, and the nature of the surrounding parts 
themselves, which susceptibility in the surrounding 
parts may he either constitutional or local. 

This i^^^ much the case, that inflammation shall 
come on at once in a fixed point, giving great pain, 
and which shall be soon followed by tumefaction. 

This is also the case with those inflammations 
which arise from accident, for all accidents are con- 
fined to fixed and determined limits, but the inflam- 
mation which follows is not ; it spreads over a large 
extent, yet the inflammation is always the greater, 
the nearer it is to the first fixed point ; and gradually 
becomes less and less in the surrounding parts, till at 
last it is insensibly lost in them. 
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This spreading of the inflammation is owing to 
continued sympathy, the surrounding parts sympa- 
thising with the point lOf irritation ; and in propor- 
tion to the health of the surround|ng parts and con- 
stitution, tlys sympathy is les^; for we find in many 
states of parts, and mhny constitutions, that there is 
a disposition to this sympathy, and in such, the in- 
flammation spreads in propo^ion. 

I. ‘^Action of the Vessels in Inflammation. 

The act of inflammation would appear to be an in- 
creased action of the vessels *, but whatever action 
it is, it takes place, most probably, in the smaller 
vessels, for it may be confined almost to a point 
where nothing but the smahest vessels exist. The 
larger vessels may be considered as only t^ con- 
veyers of the materials, for the smaller to act upon 
and dispose of according to the different intentions ; 
however, inflammation in a part, is not only an ac- 
tion. of the smaller vessels in the part itself, but in 
the larger vessels leading to it. This is proved by 
a whitlow taking place on the end of a. finger ; for al- 
though the inflammation itself shall be confined to 
the end of a finger, and the inflammatory S;ensation, 
or throbbing, be situated in this part, yet wIGHfean feel 
by our hapds, when we grasp the finger, a strong 
pulsation in the two arteries leading to the inflamed 
part, while no such pulsation can be felt in the other 
fingers ; and if the inflammation is very considerable, 
the artery, as high as the wrist, will be sensibly af- 
fected, which proves that the arterial system is at that 

* It may be here remarked, that the action of vessels is commonly 
supposed to be contraction, either by their elastic or muscular coats ; 
but I have shewn that their elastic power also dilated them ; and I 
have reason to believe their muscular power has similar effect. 
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time dilating its^^an^ allowing«.a much larger quan- 
tity of blood to |>ass than is iGi^ual. This^is probably 
by continued sympathy. 

Where the infl|^n^,ionp!Eicts the constitution, 
the vessels of the isylfeem rather contract, and keep 
as it were stationary^jj WhichP* stationary contraction 
is more or less, accori^ng to the state of the consti- 
tution; in strong healtl^ constitutions, whose powers 
are equ^ to the necessary actions, or in parts that 
affect tlii constitution less, this contractioli is less 
anSl' less stationary. 

The very first act of the vessels when the stimulus 
which excites inflammation is applied, is, I believe, 
exactly similar to a blusli. It is, I believe, simply 
an increase or distension beyond their natural size. 
This effect we see takes place upon many occasions, 
gentl ^ riction on the skin produces it ; gently sti- 
mulating medicines have the same, effect, a warm 
glow is the consequence, similar to that of the cheek 
in a blush ; and if either of these be increased or 
'continued, real inflammation will be the consequence, 
as well as excoriation, suppuration, and ulceratipn. 
This effect we often see, even where considerable 
mischief has been done ; and I believe it is what 
always terminates the boundaries of the true inflam- 
mation.i||k A musket-ball shall pass a considerable way 
under the skin, perhaps half way, round the body, 
which shall be discovered and traced by a red band 
in the skin, not in the least hard, only a little tender 
to the touch ; and it shall subside without extend- 
ing farther. This appearance I shall term a blush ; 
for although this may be reckoned the first act of 
inflammation, yet I would, not call it inflammation, 
having produced a lasting effect ; I should rather 
say, that inflammation sets out from this point, and 
that afterwards a new action begins, which is pro- 
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bably first a separation of j|jieic^gulating lymph, 
and the throwing it of(t of t^ vessels. 

The parts inflan|M^ppear to become more vas- 
cular ; but how far they ar^ real|^ so, I am not cer- 
tain, for tl^s appearance doe? (atdeast in part) arise 
from the dilatation bfi the vessels, which allows the 
red part of the blood to go into vessels where only 
serum and coagulating lym^ could pass when they 
were in a natural state, and till thetnewly extrava- 
sated i^bstances become vascular ; (he effdfilt is most 
probably owing wholly to the above cause. 

This incipient enlargement of the veSsels upon the 
first excitement of inflammation is satisfactorily seen 
in the following manner. Make an incision through 
the skin on the inside of the upper part of a dog’s 
thigh, three inches long ; by pulling the cut edges 
asunder, and observing the exposed surface, Tge shall 
see the blush or ash-coloured cellular membrane co- 
vering the different parts underneath, with a few arte- ' 
ries passing through it to the neighbouring parts ; 
but in a little time we shall see these vessels increas- 
ing in size, and also smaller vessels going off from 
them, that were not before observable, as if newly 
formed or forming ; the number and size shall in- 
crease till the whole surface shall become extremely 
vascular, and at last the red blood shall hill thrown 
out in si^all dots on the exposed surface, probably, 
through the cut ends of the arteries that only carried 
the lymph before. The surface will become in time 
more opaque, and less ductile. Parts inflamed, when 
compared with similar parts not inflamed, ' shew a 
considerable diffN*ence in the size of the vessels, and 
probably from this causp bring an increased number 
to view. I froze the ear of a rabbit and thawed it 
again ; this excited a considerable inflammation, an 
increased heat, and a considerable 'thickening of the 

A a 
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part. This rabbit , was killed when the ear was in 
the height of infiammation, and the head being in- 
jected, the two ears were removed and dried. The 
iininflamed ear dried clear and transparent, the ves- 
sels were distinctly seeti ramifying through the sub- 
stance ; but the inflamc^tl ear dried thicker and more 
opaque, and its arteries were considerably larger. 

In inflammation of the eye, which is commonly 
of the tunica conj unctiva, the progress of inflamma 
tioii ma^ in part, be accurately observed, although 
not so progressively as in a wound. The contrast 
between the red vessel and the white of the eye un- 
der this coat is very conspicuous, and although we 
do not see the vessels enlarging in this coat, yet wc 
see the progress they have made, the white appears 
as if it was becoming more vascular, and these ves- 
sels larger, till at last the whole tunica conjunctiva 
shall appear as one mass of blood, looking more like 
extravasated blood than a congeries of vessels, al- 
though I believe it is commonly the last. 

' From these circumstances it must appear, that a 
much larger quantity of blood passes through parts 
when inflamed than when in a natural state, which 
is according to the common rules of the animal (eco- 
nomy ; for, whenever a part has more to do than 
simply to support itself, the blood is there collected 
in, larger quantity ; this we find to take place univer- 
sally in those parts whose powers are called up to 
action by some necessary operation to be performcMl, 
whether natural or diseased. 

As the vessels become larger,, and the part be- 
comes more of the colour of the blood, it is to be sup- 
posed there is more blood in the part ;,, {<nd as the 
true inflammatory colour is scarleti,ot* that colour 
which the blood has when in the arteries, one would 
from hence conclude, either that the arteries were 
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principally, dilated, or at least* if the veins are equally 
distended, that the blood undergoes no change in 
such inflammation in its passage from the arteries 
into the veins, which I think is most probably the 
case ; and this may arise from the quickness of its 
passage through those vessels. 

When inflammation takes place in parts that have 
a degree of transparency, that transparency is less- 
ened. This is, probably, best seen in membranes, 
such as those membranes which line cavities, or co- 
ver bodies in those cavities, such as the pia-mater, 
where, in a natural state, we may observe the blood- 
vessels to be very distinct. But when we see the 
blood-vessels fuller than common, yet distinct in 
such membranes, we are not to call that inflam- 
mation, although it may be the first step, as we find 
to be the case in the first action of the vessels in 
consequence of such irritation as will end in inflam- 
mation. As it may not, however, be the first step, 
there must be other attending circumstances to de- 
termine it to be the very first action of the vessels 
in inflammation, for as that appearance may either 
belong to a briskness in the circulation in the part 
at the time, or the very first step in inflammation, 
their causes are to be discriminated by some other 
symptom ; they are both a kind of blush, oV ap ex- 
ertion of tlie action of the vessels ; but when it is an 
effect of an inflammatory cause, it is then only that 
the inflammation has not yet produced any change 
in the natural structure of the parts, but which it 
will soon do *. What the action is, or in what it 

* When thts appearance is seen any where after death, it should 
not be called inflammation, even although we knew it wa^ the first 
action of inflammation ; for as we are then only looking out for the 
causes of death, or the symptoms prior to death, we are only to look 
out for such as can be a cause, and not lay hold of those that cannot 
p<issihly be a cause, which those first actions cannot he. 

A a 2 
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differs from the copimon action of the vessels, is not 
easily ascertained, since we are more able to judge 
of the effects than the immediate cause. However, 
it is probable an action of the vessels, which we can 
better observe than any diseased action in the body, 
for we can observe the state in which the arteries 
are, with thci^ general effects ; we feel, also, a dif- 
ferent temperature respecting heat, yet the imme- 
diate cause may not be ascertainable. 

The vessels, both arteries and veins, in the inflamed 
part are enlarged, and the part becomes visibly more 
vascular, from which we should suspect, that instead 
of an increased contraction, there was rather what 
would appear an increased relaxation of their mus- 
cular powers, being, as we might suppose, left to the 
elasticity entirely. This would be reducing them to 
a state of paralysis simply ; but the power of muscu- 
lar contraction would seem to give way in inflamma- 
tion, for they certainly dilate more in inflammation 
than the extent of the clastic power would allow ; 
and it must also be supposed, that the clastic power 
of the artery must be dilated in the same proportion. 
The contents of the circulation being thrown out 
upon such occasions, would, from considering it in 
those lights, rather confirm us in that opinion ; and 
whci> we consider the whole of this aS a necessary 
operation of nature, we must suppose it something 
more than simply a common relaxation ; we must 
suppose it an action in the parts to produce an in- 
crease of size to answer particular purposes ; and 
this I shall call the action of dilatation, as we see 
the uterus increase in size in the time of uterine- 
gestation, as well as the os tinea? in the time of la- 
bour, the consequence of the preceding actions, and 
necessary for the completion of those which are to 
follow. 
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The force of the circulation Would seem to have 
some share in this effect, but only as a secondary 
cause ; for I could conceive a part to inflame, or be 
in a state of inflammation, although no blood were 
to pass. As a proof of this, we may observe, that by 
lessening either the action of the heart, or the column 
of the blood, inflammation is lessened ; and I may 
also observe, that we have 1m increased pain in the 
inflamed part in the diastole of the artery, and a part 
inflamed by being gently pressed is made easier. 
Thus, a person with an inflammation iin the fingers 
will find relief by gently pressing it in the other hand. 
These are strong proofs that it is not a contractile 
action of the vascular coat of the vessel ; for in such 
a sensible state of vessels if they contracted by their 
muscular power, the pain would be in their systole ; 
for we find in all muscles which are in a state of great 
sensibility, from whatever cause, that they cannot 
act without giving great pain. Thus an inflamed 
bladder becomes extremely painful when expelling 
its contents, an inflamed intestine in the same man- 
ner ; I should say, therefore, that in inflammations 
the muscular coats of the arteries do not contract. 

Whatever purpose this increase of the size of the 
vessels may answer, we must suppose it allows a 
greater quantity of blood to pass through thb in- 
flamed part than in the natural state, which supposi- 
tion is supported by many other observations. 

The part inflamed, I have already observed, be- 
comes to appearance more vascular than when in the 
natural state, and it is probable that it is really so, 
both from •new vessels being set up in the inflamed 
part, as well as the new and adventitious uniting 
substance becoming vascular. Besides, the vessels 
of the parts arc enlarged, so that the red blood 
passes further than common, which increases those 
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appeai^flBices. " But 'the brain appears to be an excep- 
tion to these general rules ; for in alFdiseases of the 
brain, whete the effects are such as are commonly 
the consequence of inflammation, such as suppura- 
tion from a^ide^, I never could find,J;he above ap- 
pearances ; the brain may^ perhaps, go directly into 
suppuration, as sometimes the peritoneum does ; but 
its slowness of going iiHo suppuratioil after tne ac- 
cident, would make us suppose, a priori, that there 
was sufficient time for adhesions to fornou 

II. the Colour, Swelling, and Pain of Inflamed 

Parts. 

The colour of an inflamed part is visibly changed 
from the natural, whatever It w'as, to a red. This 
red is of various hues, according to the nature of 
the inflammation ; if healthy, it is a pale red ; if less 
healthy, i|fce colour will be darker, more of a purple, 
and so on till it shall be a blueish purple, which I 
took notice of in the short sketch of the peculiar in- 
flammations ; but the parts inflamed will in every 
constitution be more of the healthy red when the 
parts inflamed are near to the source of the circula- 
tion, than when far from it. This increase of red 
appears to adse from two causes ; the nrst is a dila- 
tation of the vessels, whereby a greater quantity of 
blood is allowed to pass into those vessels which 
only admitted serum or lyipph before *. 

The second is owing probably to new vessels 
being set up in the extravasated uniting coagulating 
lymph. ' 

This colour-ftis gradually lost in the surrounding 

* The tunica conjunctiva of the eye when inflamed, is a striking 
instance of this ; but the visible progress of inflam matiou I have al- 
ready described in the experiment on the dog* 
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part if the inflammation is of the healthy kind, but 
in many othefg it has a determined edge, as in the 
true erysepelalous, and in some speciflc diseases, as 
in the small-pox, where its quick terug^ination is a 
sign of health. 

From the account I have given ^f the immediate 
effects of inflammation of the cellular *membrane, in 
which I include the larger cavities, the volume of the 
part inflamed must be increased. This, when a Com- 
mon consequence of inflammation, is not circum- 
scribed, but rather diffused, as the ’inflammation, 
however, begins in a circumscribed part, which is at 
least the case with that arising from violence ; the 
inflammation, I just now observed, is always the 
greatest nearest to fliat point, and is gradually lost 
in the surrounding parts, the swelling of course is 
the greatest at, or nearest to this point, and it is also 
lost in the surrounding sound parts. This takes 
place, more or less, according to the constj|htion, or 
the situation of the inflammation ; for if the consti- 
tution be strong and healthy, the surrounding parts 
will sympathize less with the p'Sfffnt of irritation, so 
that inflammation and its consequences, viz. extra- 
vasation, will be less .diffused. ,, 

There will be less of the serpm, and of course a 
purer coagul^ing lymph, so that the fWelled parts 
will be firmer ; but in some specific disease or dissimi- 
lar part, as a gland, it has a more determined edge, the 
surrounding parts not so readily taking on specific 
diseased action as in oth^r cases. In this both the 
colour and swelling correspond very much, since 
they both depend on the same principle. 

This increase of yolume is owing tQfthe extravasa- 
tion of the coagulating lymph, and some serum ; in 
j)roportioii to the inflammation, the degree of which 
depends on the causes above mentioned, tliis effect 

11 
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is more or Idfas, and therefore is greatest at the point 
of inflamination, becoming less and as it extends 
into the S"^ounding parts, till it is insgnsibly lost 
in th^. 

The extr3Vas(||||on of the serum al^ng with the 
coagulating lym^ is, probably. Hot a separation of 
itself, as in a dropsy, but a part of it being separated 
from the^^lyniph iii the coagi^atidn of^ that flul^, is 
squi^zed into the surrounding cellular membrane, 
where there is but little extravasation, and where 
the cells are^ot united by it. Thus the circum- 
ference of such swellings is a little oedematous •, but 
the whole of the serum, if there be a depending part, 
will move thither, and distend it considerably, as in 
the foot in consequence of an inflammation in the 
leg. But in most cases there is a continued extra- 
vasation of serum, long after the extravasation of 
the coagulating lymph is at an end ; so that depend- 
ing pari^^will continue (edematous, while the in- 
flammation is resolving, or while suppuration, or 
even healing is go^pte on. 

The whole swclli^ looks like a part of the body 
only a little changed, without any appearance of 
containing extraneous matter ; and indeed it is simply 
formed by an extrat^ation of fluids without their 
having undd^gonc any visible or mamrial change, 
except coagulation. 

As few uncommon operations can go on in an ani- 
mal body without affecting the sensations, and as the 
first principle of sensation Arises from some uncom- 
mon action, or alteration being made in the natural 
position or arrangement of the parts, we 'should na- 
turally suppos%that the sensatiqn would be in some 
degree according to those effects, and the sensibility 
of the ^arts. One can easily form an idea of an al- 
teraiioii of the structure of parts giving sensation 



THE ADHESIVE INFLAMMATION. 


361 


which may even be carried to pain,, l^ut that the 
simple action parts should produce slnsatidns and 
even violent pain is but little known, or at least has 
been, I believe, but little attended to ; all these ef- 
fects, I think, may justly be included uiji^er th#term 
spasm * ; at fieasfe we are led by Ifia^gy to suppose 
that they belong to that class. 

spasm 1 should^ understand^!! contraction of a 
muscle, without the leading and hatur^ causes^ 

Thus the contraction of a mufecle of the leg, called 
the cramp, gives considerable pain, ojten violent, as 
also the tetanus, and when in a less degree, as in the 
twinkling of the eye-lid, it gives only sensation, 
whereas if the muscles were to act by the will, no 
sensation would be produced. 

We find that those sensations are' more or less 
acute, according to the quickness or slowness of the 
progress of these causes, from whence we are natu- 
rally led to assign two causes which must always 
attend one another ; for when both do noi^ake place 
at the same time, the mind tlm n remains insensible 
to the alteration. This is ^^being produced in a 
given time, for the alteration in the position of the 
parts may be produced so slowly, as not to keep 
pace with sensation, whicl^,^ the case with many 
indolent tii^ours, ascites, &c^n the^ther hand this 
alteration in the natural position of parts may be so 
quick as to exceed sensation, and therefore there is 
a certain medium, which produces the greatest pain. 

The actions I have been describing being pretty 
quick in the effects, we cannot fail to see why the 
pain fropi the inflammation must be ccmsiderablc ; 

. . f- 

* How far a nerve" ^rom a part, or how the materia vitae of a 
part, can act so as to convey sensation I do not know ; but wc all 
know that an involuntary action of a voluntary muscle, or the spon- 
taneous action of an involuntary muscle will produce it. 
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however, the pain is not the same in all the different 
stages. In ^e adhesive state of the inflammation 
it is genereHy hut very inconsiderable, especially if 
it is to go ho further, and is perhaps more of a heavy 
than an acute pain ; when it happens on the skin it 
often begins with an itching; but as the inflamma- 
tion is passing from the adhesive to the suppurative, 
the parts then undergo a greater change than before, 
and the pain grows more and more acute, till it be- 
come very considerable. The nerves also acquire 
at that time ^ degree of sensibility, which renders 
them much more susceptible of impression than 
when they are in their natural state ; thus an in- 
flamed part is not only painful in itself, but it com- 
municates impressions to the mind independent of 
pain, which do not arise from a natural sound part. 
This pain increases every time the arteries are di- 
lated, whence it would appear that the arteries do 
not contr^t by their muscular power, in their sys- 
tole, for i^they did, we might expect a considerable 
pain in that action w^ich would be at the full of the 
pulse. Whether thist^ain arises from the distention 
of the artery by the force of the heart, or whether it 
arises from the action of distention from the force of 
the artery itself, is not easily determined. We know 
that diseased |puscles%ive much pain fh their con- 
traction, perhaps more than they do when stretched*. 

That the degree of inflammation which becomes 
the cause of adhesions gives but little pain, is proved 
from the dissections of dead bodies ; for we seldom 
or never find a body in dissection which has not ad- 

c 

* This is very evident in the bladder of urine when inflaoied, for in 
the contrition of that.viscus to expel the urine, there is more pain 
than in the dilatation ; indeed the distention is gradual, and when 
the urine is -wholly evacuated, the irritation produced by the con- 
traction still continues, whieli produces a continuance of the straining*. 
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hesi<ms in some of the larger cavities ; and yet it may 
reasonably be supposed, that many of ihese persons 
never had any acute symptoms, or violent pain in 
those parts ; indeed, we find many strong adhesions 
upon the opening of dead bodies, in ^arts whicSi the 
friends of the^se persons never heard nientioned, dur- 
ing life, as the subject of a single complaint. 

That adh.osions can.be produced from very slight 
infiammation, is proved in ruptures, in consequence 
of wearing B truss; for we find* the slight pressure 
of a truss exciting such action as tc^hicken parts, 
by which means the two sides of the sack are united, 
though there be hardly any sensation in the part ; 
we also see, in cases where this infiammation arises 
from violence, that it gives little or no pain. A 
man shall be shot through the cavity of the abdo- 
men, and if none of the contained parts arc materially 
hurt, the adhesive inflammation shall take place in 
all the internal parts contiguous to the wound made 
by the ball, and yet no great degree of pmtn shall be 
felt. This assertion is still proyed by the little pain 
sufiered after many bruises, Isvliere there is evident 
infiammation ; and in simple fractures, the pain 
from the inflammation is very trifling, whatever it 
may be from the laceratioif of the parts. But this 
will be ac^rding to the disgree oj^. infiammation, 
what stage it is in, and what parts are inflamed, as 
will be fully explained hereafter. 

We find it a common principle in the animal 
machine, that every part increases in some degree 
according to the action required. Thus we find 
muscles increase in size when much exercised ; ves- 
sels become larger in proportion to the necessity of 
supply, as for instance, in the gravid uterus : the ex- 
ternal carotids in the stag, also, when his horns are 
growing, are much larger than at any other time ; 
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and I have observed, that in inflammation the vessels 
become larger, more blood passes, and there appear 
to be more actions taking place; but the nerves do 
not seem to undergo any change. The nerves of the 
gravM uterus are the same as when it is in the na- 
tural state ; neither do the branches of the fifth and 
seventh pair of nerves in the stag become larger ; 
and in inflammation of the nerves, their blood-vessels 
are enlarged, and have coagulating lymph thrown 
into their intestines, but the nerve itself is not 
increased so as to bring the part to the state of a 
natural part, fitted for acute sensation, which shews 
that the motions of the nerves have nothing to do 
with the economy of the part, they are only the mes- 
sengers of intelligence and orders. It appears that 
only the actions of the materia vitae in the inflamed 
part is increased, and this increase of action in the 
inflamed part is continued along the nerve which is 
not inflamed, to the mind, so that the impression on 
the sensoriUm is, probably, equal to the action of the 
inflamed materia vitae. 

The quantity of natural sensibility is, I believe, 
proportioned to the quantity of nerves under any 
given circumstance ; but I apprehend, the diseased 
sensibility does not takfe place at all in this propor- 
tion, but in proportion to the diseased abtion of the 
materia vitae. Thus a tendon has very little sensa- 
tion when injured in a natural state; but let that 
tendon become inflamed, or otherwise diseased, and 
the sensation shall be very acute. 

It may not be improper to observe, that many 
parts of the body in a natural state, give peculiar 
sensations when impressed; and when those parts 
are injured, they give, likewise, pain peculiar to 
themselves ; it is this latter effect, which I am to 
consider. I may also observe, that the same mode 
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of impression shall give a peculiar sensation to one 
part, while it shall give pain to another. Thus, what 
will produce sickness in the stomach, will produce 
pain in the colon. When the sensation of pain is in 
a vital part, it is somewhat different from most of 
those pains tlrnt are common. Thus, when the pain 
arises from an injury done to the head, the sensation 
is a heavy stupifying pain, rendering the person 
affected unfit to pay attention to other sensations, 
and is often attended with sickness, from the stomach 
sympathizing with it. 

When the pain is in the heart or lungs, it is .more 
acute, and is very much confined to the part diseased. 

When ill the stomach and intestines, especially 
the upper part of tfi^m, it is a heavy oppressive sickly 
pain, but more or less attended with sickness, accord- 
ing to its pressure or proximity t& the stomach ; 
for when situated in the colon, it is more acute, and 
less attended with sickness. 

We cannot give a better illustration of this, than 
by taking notice of the effects of a purge. If we 
take such a purge as will produce both sickness and 
griping, we can easily trace the progress of the me- 
dicine in the canal ; when in the stomach it makes 
us sick, but we so*on find the sickness becoming 
more faint, by which we can judge that it has pro- 
ceeded to the duodenum, and then a kind of uneasi- 
ness, approaching to pain, succeeds ; when this is 
the case, we may be certain that the medicine is 
passing along the jejunum; it then begins to give a 
sickish griping pain, which I conceive belongs to the 
ilium ; apd when in the colon it is a shajrp pain, , 
soon after w hich a motion takes place. ■ v 

The liver, testicles, and uterus, are subject nearly 
to the same kind of pain as the stomach. 

A tendon, ligament, and bone, give something of 
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the same kind of pain, though not so oppressive ; 
namely, a dull and heavy pain, often attended with 
some little sickness,Hhe stomach generally sympa- 
thizing in such cases. 

But the skin, muscles, and the cellular membrane, 
in common, give an acute phin, which rather rouses 
than oppresses, if not too great'. All of this will be 
further motioned when we treat of each part. 

One cause of this variety of sensations, according 
as the parts inflamed are vital or not vital, seems to 
consist in the different systems of materia vitae with 
which those parts are supplied, having, probably, 
nerves peculiarly constructed for this purpose ; for 
all the parts which are supplied with branches from 
the par vagum and intercostal|^ affect the patient 
with lowness of spirits from the very first attack of 
the inflammati^ : the actions of those parts are in- 
voluntary, and therefore are more immediately con- 
nected with the living principle, and consequently 
that principle is affected whenever any thing, affects 
these nerves. 

The other system of the materia vitae, when af- 
fected by this inflammation, rather rouses at first the 
constitution, which shows signs of strength, unless 
the parts have rather weak powers of recovery, such 
as tendon, bone, &c. or are far from the heart, in 
which cases the signs of weakness, soon^, or later, 
appear : hence it would seem that this difference in 
the constitution, arising from the difference in parts 
and their situation, arises from the constitution hav- 
ing a disease which it cannot so easily manage, as 
it can in those parts which are not vital, and in parts 
that are near to the heart, which circumstances alone 
become a cause of irritation in the constitution. 
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III. The Heat {if Parts in Tnjiammation. 

When 1 was treating of the blood, I observed that 
the heat of the animal was commonly considered as 
connected with that fluid ; but as I had not made up 
my mind about the Cfiluse of the heat of animals, not 
being satisfied with the opinions hithertS given, I 
did not endeavour to offer any account of that pro- 
jierty ; but I shall now consider this power when the 
animal is under disease, where it would appear often 
to be diminished, and often increased, and of epurse 
the animal often becomes colder and hotter than ifs 
natural temperature. 

There is an endeavour to bring the heat of a living 
body to the temper^ure of the surrounding medium^ 
but in the more perfect animals this prevented by 
the powers in the animal to support its owi^empe- 
raturc, more especially in and near the vital parts ; 
therefore, in making experiments, to ascertain any 
variation, it is not necessary to ascertain at the same 
time tlie temperature of the atmosphere. 

Heat, I imagine, is a sign of strength and power 
of constitution, although it may often arise from In 
increased action either ^f wei^ constitutions or of 
weakened parts. 

Heat is a positive action, while cold is the reverse, 
therefoi’e producing weakness, and often arising from 
a diminished action of strong parts. 

It has not yet been considered whether an animal 
has the power of producing heat equally in every 
part of tlje body ; althoughns-from what is generally 
advanced on this subject, we are led to suppose that 
evciry part has this power ; or whether it is carried 
from some one source of heat by the blood to every 
part ; this may probably not be easily determined ; 
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but 1 am apt to suspect there is a principal source 
of |ieat, although it may not be 4n the blood itself, 
the .blood being affected by having .its source 
near the source of heat. 

That this principle, resides in the stomach is pro- 
bable, br at least I am certjdn*that affections df tlte 
stomach will produce either h^t or cold. 

There tre affections of the stomach which pro- 
duce the sensation of heat in it, and the afr that 
arises in eructations, feels hot to the mouth of the 
person ; but whether these sensations arise from 
actual heaty^ or from sensation only, I have*n«t been 
able to determine. 

Sltimulating substances applied to the Sj|omach 
will produce a glow. Affectioj^ of the mind pro- 
duce the same effect, which iastcircumstance' might 
seen^ to contil,dict the idea of its arising from the 
stomac||; but I suspect that tlfe stoi^ach sympa- 
thizes with those actions of the brain which form 
the mind, and then produces heat, which will be 
better illustrated in Seating of cold. I suspect that 
the cold bath jiroduces heat in the same way, from 
the sympathizing intercourse between the skin and 
tf^e stomach. , 

That diseases augment 
animal is evident ; for in 
becomes much hotter, and in many o^j^ eia. %uch 
colder than is usual to it. This fact w^ ]^t dis- 
covered by simple sensation alone, both to the pa- 
tients themselves, and the practitioner, before the 
absolute measurement of the degrees of heat by in- 
struments was known# but it was impoi^ible that 
such knowledge of it could be accurate, for we find 
by experiment, that the measurement of degrees of 
heat by sensation is very vague. This happens be- 
cause the variations in the degrees of heat in our- 
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selves (which in such experiments is the instrumetit) 
is not of one standard, but m^t vai^ pretty much 
before are made sensible * the difference;’^ and 
therefore there can be only a relativfe knowledge 
respi^cting our own lieajk at the time. But now our 
Ibeasurement is mor%determined, and can be brought 
even nearer to the truth than is absolutely necessary 
to be^ known in disease. 

The increase and decrease of the heat of an animal 
body may be divided into constitutional and local. 
The constitijtional arises from a constitutional affec- 
tion, ||tad may aris'e primarily in the constitution it- 
self; or it probably may arise secondarily, as fropi a 
local iftisease with which the constitution sympa- 
thizesj but of this*!^ am not yet certain, for from 
several experiments made to ascertain this point, it 
seemed to appear tliat local inflammation h^id Kttle 
power of increasing the heat of the body be^nd |;he 
natural standard, although the oody was under tl^c 
influence of the inflammation by sympathy, called 
the symptomatic fever ; but if the heat of the body 
is below the natural heat, or that heat where actions, 
whether natural or diseased, are called forth, then the 
heat of the body is rpus^ to its natural standard *. 

As it is the principle’^ increase of local heat in in- 
flamngjiition I am now to consider, it should be* first 
ascenai^e^j^ow far such a principle exists in a part, 
and what that principle may be ; the constitutional 
principle being in some measure not to the present 
purpose, although it may throw some light on the dif- 
ference between the powers of the ctnistitutional, and 
those of the local principle, ft is said, that disease, as 
fever, has been known to raise the heat of the body to 
twelve degrees al^ive the natural heat ; and if so, then 
there is in such cases either an increased power or an 

Vide Animal Gilconomy, paj^e 99 . 
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increased exortion ^ thatpower ; ai^to know whether 
this arises onlj^ constitutional affection at large, 

or T^hether it can taKe place in parts when the consti- 
tution is affected by those parts, is worthy oi^nquiry. 

The principal instance of supposed increased, local 
heat is in inflammation ; and we find that external 
parts inflamed do actually become hotter ; but let 
us see how far the increase goes. From all the ob- 
servations and experiments I have made, I do not 
find that a local inflammation can increase the local 
heat above^the natural heat of the animal ; and when 
in parts whose natural heat is inferior to thaCwhich 
is at the source of the circulation, it does not rise so 
high ; those animals too, which appear to flhve no 
power either of increase or deeftease in health, natu- 
rally appear to be equally deficient in disease ; 'hs 
wilF be^een in the experiments. 

I suspect that the blood has an ultimate standard 
heat in itself, wheir in health, and that nothing can 
increase that heat but some universal or constitu- 
tional affection : and probably the sympathetic fever 
is such as lias no power in this way, and that the 
whole power of local inflanfination is only to increase 
it a little in the part, but thad it .cannot bring it above 
the standard heat at the socS'ce, nor even up to it in 
parte that naturally or commonly do not come, up to 
it, as just above mentioned. 

As inflammation is the principal instance capable 
of producing local increased heat, I have taken the 
opportunity of examining inflammations, both when 
spontaneous and in ^nsequence of operations. I 
have also made severalexperixnents for th^t purpose, 
which are similar to operations, and cannot say that 
Tever saw, from all these experiments and observa- 
tions, a case where the heat was really so much in- 
creased, as it appeared to be to the sensations. 
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lExperimeids on Intend 8u^<ie0s» 

EXPERIMEN#!. 

A mtin had the operation for the radical cure of 
the hydrocele, performed at St. George’s Hospital. 
When I opened the ^tunica vaginalis, I immediately 
introduced the ball of the thermometer into it, and 
close by the side of the testicle. The mercuf^ rose 
exactly to ninety-two degrees. The cavity was filled 
with lint dipped in salve, that it might be taken out 
at will; the. next day, when inflammation was come 
on, the dressings were taken out and tHe ball of the 
thermometer introduced as before, when it arose to 
ninetyweight degrees and three-fourths exactly. ' 

Here was an increase of h^t of six degrees and 
three-fourths ; but even this was not equal to that of 
the blood, probably at the source of the circulatioii 
in the same man. This experiment I have repeated 
more than once, and with neai% the same event. 

As the human subject cannot always furnish us 
with opportunities of ascertaining the fact, and it is 
often impossible to make experiments when proper 
cases occur, I was led to make such experimentaon 
animals, as appeared to me proper for determining 
the fact ; but in none%f them could I ever increase 
the inflammatory heat so as to make it equal to the 
natural h^at of the blood at its source. 

EXPERIMENT II. 

I made an incision into the thorax of a dog : the 
wound was made about the centre of the rig^t side, 
and the thermometer pushdii down, so as to come in 
contact, or nearly so, with the diaphragm. The de- 
gree of heat wht one hundred and one ; a large dossil 
of lint was put into the wound to prevent its healing 
by the first intention, and covered over by a sticking 

B b 2 
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plaister. The dog was affected with a shivering. 
The day following the lint was extracted and the 
thermometer again introduced : the degree of heat 
appeared exactly the same, viz. one hundred and 
one. This dog recovered. 

EXPERIMENT III. 

An oblique incision was made about two inches 
deep into the gluteal muscles of an ass, and into this 
wound was introduced a tin canula, about an inch 
and half long, so that half an inch of the bottom of 
the wound |>rojected beyond the canula ; intp this 
canula was introduced a wooden plugi which pro- 
jected hilf an inch beyond the canula, so as to ffll up 
the bottom of the wound, and which kept that part 
of the wound from uniting. The whole was fastened 
into the wound by threads attached to the skin. 

Immediately upon making the wound, the ball of 
the thermometer wal' introduced into it to the bot- 
tom, and the mercury rose to one hundred degrees 
exactly, ^ it did also at the same time in the vagina. 

On the next morning the wooden plug was taken 
out, and the ball of the thermometer (being pre- 
viously warmed to ninety-nine degrees) was intro- 
duced down to the bottom of the wound, which pro- 
jected beyond the canula, and the mercury rose to 
one hundred degrees. The wooden plug, was re- 
turned and secured as before. In the evening the 
same experiment was repeated, *|ind the mercury 
rose to one hundred degrees. Friday morning it 
rose only to ninety-nihe degrees. Friday evening it 
rose to near one hundred' and one degrees and a half. 
Saturday morning, ninety-nine degrees, and in the 
evening one hundred degrees. 

A similar experiment to this was made on a dog, 
and the heat was one hundred and one degrees. 
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The day following the heat was .the san^, as also on 
the third day, when suppuration was taking place. 

EXPERIMENT IV. 

Although in the experiment upon the dog, by 
making an opening into the thorax, so as to excite 
an inflammation there, and to affect lus constitution, 
the heat of the part was not increased; yet in order 
to be more clear with regard to the result of such 
an experiment, a wound was made into the abdomen 
of an ass, and a solution of common salt and water 
thrown in (about a handful to a pint of water,) to 
excite an universal inflammation in the cavity of the 
abdomen. This produced great pain and uneasiness, 
so as to make the animal lie down and roll, becoming 
as restless as horses when griped. 

The next morning, Friday, the thermometer was 
introduced into the vagina, and the mercury stood 
at ninety-nine degrees and a half, nearly the same 
heat as before the experiment ; in the evening one 
hundred and ohe degrees and a half. .Saturday 
morning, one hundred degrees and a half ; evening, 
a hundred degrees and a half. The vagina, therefore, 
was not rendered hotter by an inflammation which 
produced what we may call the sympathetic^ever. 

The animal was now killed, and on examining the 
abdomen, the side where the wound was made ap- 
peared much inflamed, as well as the intestine op- 
posite to this pa^. All of them adhered together, 
and the intestines surrounding this part of the adhe- 
sions had their peritoneal edat become extremely 
vascular,«and matter was folmed in the abdomen. 

But that the heat of a part can be increased above 
the eommon standard of a healthy person is certain, 
wben it is such a part as is naturally of the standard 
heat ; as, for instance, the abdomen. For in Lord 
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Hertford’s ivrho was tapped eight times^ and 

seven of them in thirteen weeks, the seventh time 1 
held the ball of a thermometer in the stream, as it 
flowed from the canula of the trochar, and it raised 
the mercury to one hundred and one degrees# exactly, 
through the whole time. Twelve days after I tapped 
him the eighth .time, the water was pretty clear ; when 
1 held the thermometer in the stream, it rose to one 
hundred and four degrees ; we must, I think, suppose 
that the general heat- of the man would also be one 
hundred and four degrees. 

Eacperiments on Secreting Su^aeee. 

EXPERIMENT I. 

I took the degree of heat of a dog’s rectum, by in- 
troducing the thermometer about three inches ; and 
when it was ascertained, four grains of corrosive 
sublimate were dissolved in two ounces of water, and 
the solution thrown up the rectum. The day fol- 
lowing the thermometer was again introduced, and 
then t found the heat somewhat increased, but not 
quite a d%ree. As far as one might judge from ex- 
ternal appearances, the rectum Was very much in- 
flmned as there was a considerable external swelling, 
formingKa thick elevated ring round the anus. 

. EXPERIMENT II. 

I introduced into the rectum of an ass the ther- 
mometer, and the mercury rose to ninety-eight de- 
grees and a half, e:j;^ctly ; this Wj^ repeated several 
limes with the same result. I then threw up the 
rectuhi an injection olP flour of mustaid and ginger, 
mixed with about a pint of water. About twelve 
hours after, I introduced the thermometer, and it rose 
to ninety-nine degrees and a half. 

The injection was repeated several times, but the 
heat did not increase. 
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EXPEHIJMENT HI. 

To irritate the rectum still more, I ttirew up a 
solution of corrosive sublimate; and about twelve 
hours after I introduced the thermometer, and found 
no. increase of heat. Twenty hours after,..! intro- 
duced the thermometer ; but the heat was the j^arne. 
Sixty hours after the injection, the thermometer 
being introduced, the mercury rose to one hundred 
degrees, exactly. This injection had irritated so 
much, as to give a very severe, tenesmus ; and even 
blood passed. 


EXPERIMENT IV. 

The natural heat of the vagina of a young ass was 
one hundred degrees. A solution of corrosive subli- 
mate, as much as would dissolve in a tea-cup full of 
water, viz. about ten grains, was injected into the 
vagina. In about two hours after, the mercury fell 
to ninety-nine degrees. Thursday morning, ninety- 
nine degrees ; evening, one hundred. Friday morn- 
ing, ninety-nine ; evening, near to one hundred and 
one. Saturday morning ninety-nine ; evening, one 
hundred degrees. , 

This experiment was repeated several times upon 
the same ass, with the same reshlt. 

In these experiments it can hardly be said, that 
the heat was increased. That the inflammation had 
been rais*cd to a very considerable degree was plain, 
for it produced a discharge of mat^j^r which was often 
bloody, and upo#killing the ass iTor another experi- 
ment, the following appearaxjpes were found jn the 
uterus. 

The horns of the uterus were filled with serum, 
and the infiammatioii had run so high by the stimu- 
lating injections which were used for the experiments 
on the vagina, that the coagulating lymph had been 
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thrown out. sO as almost to obliterate the vagina, ^ 
uterus, &c. *by those adhesions which are the ultimate 
effects of inflammation on secreting canals, while 
suppuration is the ultimate effect of inflammation 
dh intenial surfaces : there were no signs qf inflame 
mati(||p on the external surface of the uterus, which 
is cotered by the peritoneum. 

It may just be remarked, that in most of those Ex- 
periments the heat in the morning was a degree less 
, than in the evening j and I may also remark, ibat 
this4s commonly the case in the natural hea# oflfehe 
animal. , 

I wished to know whether such animals as have 
little or flio power of varying their natural heat, had 
a power of increasing their heat in consequence of 
injuries, for which purpose I opened into circum- 
scribed cavities in frogs, toads, and snails ; and at 
different periods, after the opening was made, the 
thermometer was introduced. As the heat of those 
animals is principally from the atmosphere, the ex- 
ternal heat is to be connected with the experiments. 

November 27, 1^7^* 

A healthy toad and frog, after having the heat in 
the stonc^cli ascertained, had openings made through 
the skin of the belly, large enough to admit a ther- 
mometer, and the orifice was kept open by a piece 


of sponge. 

Atmosphere . 36” 

Stomach of both 40° 


Under skin of the belly . . 40” 

Frog. Tiiad. Stoni. 
Under the skin. 

Half an hour after the opening 35” 40“ 40“ 40” 

Hour and a half 35 39 39 

Two hours and half 39 39 
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The abdomen was now opened, and § piece of 
'sponge kept in the orifice. 

Atm. Frog. Toad. Stom. 

* Abdomen. • 

The heat 36“ 40“ 40“ ^0“# 

Hopr and* half after opening . 36 39 39'*’ 39 

Four hours and a half 38 39 39 

Fart of the left ovidudt protruded <5f the natural 
colour and appearance. 

Atm. Frog. Toad. Stom. 

Nine hours after 38“ 38“ 38* S|8“ 

'Tiienty-one hours and a half . 35 35 35 35 

*■ lig: 

The protrimed oviduct was more vascular and of 
a uniformly red® appearance; it was returned into 
the belly and retaimed there. ^ 

" • Atm. Frog. Toad. Stoih. 

Twenty-four hours . 32“ 32“ 32 32“ 

Forty-six hours . . . 34 34 34 34 

The toad died, and the frog was becbme very 
weak and languid part of the oviduct protruded, 
and had the small yessels loaded with blood. 

It lived one hundred and eighteen hours, that is, 
seventy-two longel^han the toad, during which 
period its heat corresponded with the atmosphere. 

Upon 'examining ’the abdomen after deal^, there 
were.no adhesions nor any^ appearances from infiam- 
mation, except from the protruded oviduct. 

Some healthy shell-snails had openings made into 
the lungs, and their heat ascertaine4 at the following 
times. 

' Atm. Snail. 


The Jieat at thf^ime 34“ 38” 

One hour and a half 32 32 

Six hours and a half 32 35 

Ten hours 31 36 

Twenty-four hours 30 30 
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ascertain the standard heat of a snail. 



Atm, 

Snail. 

A fresh lively snail had its heat ) 

30” 

36” 

in the lungs 3 

Another 

28 ' 

35 

ilnother 

30 

37 

Experiments to ascertain the Heat 

of 

Worms, 


Leeches y and Snails, when compared with the A.t- 
mosphere, and the Changes produced in their Seat 
hy Inflammation. 

EXPERIMENT I. 

Heat of the air in the room 56” 

water in the room .... 57 

some earth-worms 58^ 

EXPERIMENT II. 


Water as a standard 56;|^“ 

Leeches in the same quantity 57 


EXPERIMENT ttl. 

Water as a standard 56” 

Fresh egg . ; 55 

Leeches alone 60 

Worms alone 57 

Air . 54 

VV^orms 1 58 

Leeches >two hours after being wounded ... 57 

Slugs 3 58 

Air , 55 

y. 

Worms ■) 55 

Leeches > twenty-four hours after being wounded 55 

Slugs 3 55 

They were all very weak and dying. 

15 
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IV. Of the Ptoduction <f Cold \n Injiammdition. 

The production of cold is certainly an operation 
which the more perfect animals are endowed with ; 
and this power would appear to be both con^tu- 
tional and local, similar to the power of producing 
heat. As the word inflammation implies heat, and 
has been used to express that action of the vessels 
where heat is commonly an effect, it may seem 
strange that we should treat of cold in the action of 
inflammation i but probably we have no action in 
the body that is not attended with an occasional 
production of cold ; how far this takes place in parts 
I do not know ; but that it takes place constitution- 
ally, from almost every affection, is evident, whether 
it be inflammatory fever, or local inflammation. As 
an animal has no standard of cold, but at the source, 
which is also the standard of heat, it is, perhaps, im- 
possible to ascertain with certainty the degree of 
cold produced either by disease, or from the sur- 
rounding cold; but perhaps by comparing the part 
suspected of being colder than is natural from dis- 
ease, with a similar part under the same external in- 
fluence of heat and’ cold, as for instance, one Kmb 
with the other, or one hand with the other, a pretty 
fair inference may be made ; and we often find, that 
diseased parts shall become extremely cold, while 
from other circumstances than disease, they i^hould 
not be so. 

I suspect that coldness in disease arises either from 
weaknesi^ or a feel or consciousness of weakness, in 
the whole constitution or a part, joined with a pe- 
culiar mode of action at the time. 

Thus we have many constitutional diseases begin- 
ning with absolute coldness, which seems afterwards 
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to terminate in a sensitive coldness only, as the cold 
fit of afi ague; f&r I apprehend that the sickness 
wjiich generally precedes such complaints, produces 
universal cold, and once having produced the action 
of the body arising from absolute cold, the action 
goe^on for some time, although the cause no longer 
exisis, which continues the sensation ; and although 
the absdiute coldness is gone, yet the action of the 
parts, which is a continuation of, and therefore simi- 
lar to the action of^he absolute cold, is capable of 
destroying itself by producing the hot fit, if there be 
power or disposition. 

That weakness, or a feel of weakness, produces 
cold is evident ; and that universal' or constitutional 
cold arises from the stomach is also evident ; for 
whenever we are made sick an universal coldness 
takes place ; and this is best proved by producing 
sickness on animals that we can kill, or that die 
while they are under these affections of the stomach. 
The experiments I made to ascertain this were not 
conducted with great accuracy, as I trusted in them 
entirely to my own sensations or feelings. 

Experiment. I threw three grains of tartar eme- 
tic into the veins of a healthy bitch, the quantity of 
water near an ounce. In about twenty minutes she 
had a stool, and voided some single tape-worms. 
Some* of the stools were extremely thin, and made 
up principally of bile. Some time after she had two 
more stools, which were thin and bilious. She con- 
tinued pretty easy for about three hours, but became 
a little convulsed, which increased, and at last she 
became senseless, with little twitchings^; hardly 
breathing, except with the diaphragm, and having a 
low, slow pulse. She was very cold to our feel, when 
applying our hand on the skin of the body. In about 
ten or twelve hours after the injection, she died. 
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Experiment. I repeated the above experiment 
on another bitch, adding a full grain more to the 
medicine. She vomited in less than a minute after 
it was thrown in, and strained excessively hard, 
throwing up a great deal of froth, which was only the 
mucus of the stomach mixed up with the air ij^ the 
act of retching. In less than three minutes she had 
a stool, which was pretty loose and partly of the na- 
tural appearance. She continued retching and purg- 
ing for above an hour, and wa^ extfimely uneasy ; 
at last she got into a dark corner and lay there, 
frothing at the mouth, was taken with convulsive 
twitchings like the former, and died in about five 
hours after the injection. I opened her body im- 
mediately after death, and found the intestines, 
liver, and heart not so warm as we usuailyAfind 
them. 

I have known people who had affections of the 
stomach and bowels, say, that they had plainly the 
feeling of cold in their bellies. I knew a gentleman, 
who told me, that often when he threw the wind off 
his stomach, it felt cold to his mouth and even to his 
hands, which was by much the best guide respecting 
sensation. 

A lady near seventy years of age has a violent 
cough, which often makes her puke, and what comes 
off the st9mach feels like ice to the mouth. 

Affections of the mind also produce constitutional 
coldness, but they are such affections as the sto- 
mach sympathizes* with, producing sickness, shud- 
dering, &c. 

A disagreeable idea or sight will sometimes give a 
quick sensation of sickness, and the skin shall sym- 
pathize with the stomach, it shall appear to begin, 
as it were, in the mouth or throat, as if something 
there had a tendency to come up ; the muscles of the 
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neck shall l|;.ecome convulsed, the head shall be 
violently shaken ; ' from thence a disagreeable feeling 
s^ll spread over the whole body, passing directly 
down the back to the feet; commonly expressed by 
saying " one’s flesh creeps and hence the words 
shudder and horror, express mental as well as bodily 
afiPections. Another action shall be joined with the 
cold, viafc the action of sweating, so that a cold sweat 
shall take place over the whole body. This cold 
shall be partial, for under many diseases a partial 
cold sweat will come on, while other parts remain 
tolerably temperate. 

V. Of the Time the Adhesive Inflammation com- 
mences after its Cause; and in what Cases and 

Purik it is imperfect in its Consequences. 

It will be often impossible to determine the dis- 
tance of time between the impression which becomes 
the cause of inflammation, and the action itself, 
which will depend upon two circumstances, viz. the 
nature of the exciting cause, and the susceptibility 
for such action in the parts. 

In the exposure of internal surfaces, inflammation 
is perhaps sooner brought on than in most others ; 
for the incitement is immediate, and there is no re- 
mission in the cause itself. 

In specific diseases its time is perhaps more regu- 
lar, each having a determined interval between the 
application of the exciting cause and the appearance 
of the disease, although even in some of these there 
is a vast difference in the time after contamination, 
but in those arising spontaneously it must be uncer- 
tain ; yet in some cases it can be pretty well ascer- 
tained, supposing sensation the first effect of the 
inflammatory impression; and in such instance we 
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often find it very ra^d. Thfy shall be j^tacked wiUi 
a violent pain in the part, so inudh so as hardly to 
he able to bear it, which shall be imm^iately suc- 
ceeded with a violent inflammation. 

A lady was walking in her garden, and at once at- 
tacked with a violent pain in the middle of the fore- 
part of the thigh, which made her immediately lame ; 
soon after, the skin appeared discolourei^, which 
spread nearly over one-half of ^he t^igh ; this part 
became thick and swelled, which appeared to go 
as deep as the bone ; it afterwards suppurated, all 
in a few days ; this appeared to be a well-marked 
case. ^ 

The commencement of inflammation after acci- 
dents is more easily ascertained, for we must date it 
from the accident, and we find it not immeidiate ; 
for after a wound has been received inflammation 
does not begin for twelve, eighteen, or twenty-fi3ur 
hours. 

It sometimes happens, however, that the adhesive 
state cannot set bounds to itself, and therefore can- 
not set bounds to the suppurative. This may be 
owing to two causes ; the one is, the violence of the 
inflammation, and (|uickness of the attack of the sup- 
purative spreading before parts have had a sufficient 
union, and even perhaps joined with a species of 
suppuration from the very first, so that union is pre- 
vented. Secondly, that inflammation may, I sus- 
pect, be of the erysepelatous kind, especially when 
there is a tendency^ from the beginning, to mortifi- 
cation. 

This mixing of the suppurative with the adhesive, 
or ^he hurrying on of the suppurative, or this mix- 
ture of the erysepelatous with the others, I have 
frequently seen in the abdomen of women who have 
been attacked with the peritoneal inflammation after 
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^hild-Mrth, nnd '^hicli |rom these circumstances be- 
came the cause hi'th^r death. ' 

ill such cases we find matter mixed with coagu- 
latinglym^, as if fo^ed with it, for, without hav- 
ing been formed with it, it could not have mixed 
with it after coagulation ; we find also ^agulating 
lymph mixed with the matter, as it were, separated 
from tha inflamed surface by the formation of the 
matter ; and in those cases where there is a tendency 
to mortificatidfl froSi the beginning, *as in strangu- 
lated ruptures, we often find the adhesive and sup- 
purative inflammation going hand in hand. All of 
these causes and effects account for the violence of 
the symptoms, the quickness of the progress of the 
disease, and its fatal consequences beyond such in- 
flammaticms as have only the true adhesive progress, 
or where it takes place perfectly prior to suppviv 
ration. 

It seems to appear from observation, that some 
surfaces of the body do not so readily unite by the 
coagulating lymph as others, and therefore on such 
surfaces there is commonly a much larger quantity 
of this matter thrown out than probably would ^ave 
been if union had readily taken place ; for we may 
suppose, that where once union has taken place, 
extravasation is at an end. Thus, we see in (what 
we may suppose) inflammation of the heart, that the 
coagulating lymph is thrown out on- the exterior 
surface in vast quantities while ^t the same time the 
heart shall not adhere to the pericardium. This is 
not only seen in the human, but in other animals. 
In an ox, the heart was furred all over, and in some 
places, the coagulating lymph was near an inch in 
thickness. The external surface of such hearts has 
an uncommon appearance ; the outer surface of the 
coagulating lymph is extremely irregular, appearing 
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very ‘ much like the ^terj^L suji^ace pf a. ^oDge, 
tvhile the base, or* attachment to the heart, is very 
solid and firm. HoWevpr, in many instances, we 
lin^ the pericardium adherirf|^to the hrart, and ge- 
nerally in pretty close contact, which would make 
us supposi^hat the cxtei^ of potion of 'those two 
parts on one another is not great. Thes% adhesions 
affect the'^uls# mih^h, which is a good rdl^on why 
nature avoids them as rftuch as possible. On the 
other hand, it iSeems deducible from observation, that 
neither the pia nor dura-mater are apt to throw out 
much coagulating lymph, for here it woul(f produce 
compres^on ; a||d, therefore, we seldom find adhe- 
sions between them ; in consequence of ^ch acci-i; 
dentt as produce suppuration between these two 
membranes, we seldom or evet’ find the sttb*oij|iding 
parts adhering so as to confine the matter to the 
suppurating surface. 

Infiammation of the skin, or such as approaches 
to the skin, produces in general a separation of the 
cuticle, often of the hair, or the nails. These effects 
arise sooner or later, according to the nature and 
dcg^e of^the inflammation, but iftore particularly 
according to its nature; they take place the least 
and latest in' the true adhesive inflammation, which 
is always attended with the greatest strength. In 
such eases, the separation does ppt happen till the 
infliiihmation^has subsided; and as a proof of this, 
in the gout, it is l^st an<|| latest of all ; for this is 
always a healthy* inflammation, otherwise it would 
not take place ; bu^in weak habits, at the early part 
of the disease, theire are often vesications, which arc 
filled with serum, sometimes with coagulating lymph, 
&'c. both of thesef-are sometimes tinged with red 
blood ; when thew infiammation is of a weak kind, 
tending to mortification, the cuticle commonly sepa- 

c c 
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rAtes e^rly during, time of inflammation, almost 
beginning with it, and of course tlie vesications will 
be filled wit||jserum, and often with the red globules ; 
we may observe in wounds of the skin which are 
not allowed to heal by the first intention, that a 
separation of the cuticle will take place M the edges 
of the woimd, and this will extend according to the 
nature of the inflammation, which Is according to 
the nature of tlj^e constitution ; tips will be attended 
with other concomitant appearances, such as flabby 
edges and thin matter : I conceive, in the weak habit 
it depends on an action of the inflammatioh itself ; 
but in the strong, it depends on a state in which the 
parts are left to separate the cuticle. 

This separation arises, I apprehend, from a degree 
of weakness approaching to a kind of death in the 
connection between the cuticle and cutis, from life 
being in this part naturally very weak. In the be- 
ginning of mortification it is produced ; in the oede- 
matousand erysepelatous inflammations it is greatest, 
and in putrefaction of dead bodies it is the first ope- 
ration. I suspect too, that a blistering plaister, hot 
water, &c. only kills the uniting parts, by which 
means an irritation is produced in the cutis, and the 
extravasation is according to that irritation. 

The connectibn of the cuticle is more or less de- 
stroyed in every inflammation of the skin; for we 
seldom see an inflammation attack the Skin, but the 
cuticle comes off soonerfor later ; we generally ob- 
serve it peeling off in flakes, aft|r inflammation has 
subsided, and it begins nearest ilhe point of inflam- 
mation *. 

It may be observed, that when an infl^ja^mation attacks the fin- 
ger-ends, or toes, so as to produce suppuration either in the substance 
of these parts, although not larger than a pimple, or only on the 
surface of the cutis, an oxtousivc separation of the cuticle takes place. 
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VI. Of the uniting Aledtuht in Inflammations,^ 

Every new substance thajrjs formed^^is either for 
a salutary purpose, or it is diseased. .The first consists 
either of granulations, or of adhesions, whether with 
the first, or second intension and all t!^se may be 
considered as a^irevival of the rational principles and 
powers of growth, whereas diseased substances are, 
as it were, monsters. 

In the adjiesive inflammation, the vessels being 
enlarged, as above described, similar to what they 
are in ttee young subject, begin to separate from the 
mass some portion of the coagulating lymph, with 
some serum, and also red globules, and throw it out 
on the internal surface ; probably through th^ exhal- 
ing vessels, or perhaps, open new ones, and cover 
the sides of those cells, which easily unite with the 
opposite, with which they are in contact, forming 
the first progress of adhesions. 

That this is really the case, and that this effect 
has taken place in consequence of inflammation, is 
evident fijom the following observations. In all large 
cavities, where we can make our observations with 
certainty, when in ’the state of inflanmiation, we find 
diffused over the sides, or through the cavity, a 
substanpe exactly similar to the coagulating lymph 
when separated from the serum, and red blood, after 
common bleeding. That^ the blood, when thrown 
out of the circulation from an inflammatory state of 
the vessels, as well as the blood itself, unites parts 

not entirely from the inflammation, but assisted by it: this is owing-, 
principally, to the cuticle in such places not giving- way, being there 
strong, so that a seeming abscess almost occupies the whole finger, 
&c. this should be opened early to prevent this separation as much 
as possible, or to prevent the separation from extending too far. 

c c 2 
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together, is probably best seen in the inflammation 
of ^e larger caviHes above mentioned. The follow- 
ing I shall give as an example, which I have often 
observed oriithe peritoneum of those who have died 
in consequence of inflammation of this membrane. 
The intestines are more or less united to one another, 
and, according to the stage of the inflammation, this 
union is stronger or weaker ; in some it iS so strong 
as to admit of some force to pull them asunder * ; 
the smooth perilonelil coat is, as it were, lost, having 
become? cellular like cellular membrane. When the 
vessels of this part are injected we shall find, that in 
those parts where a separation has been made by 
laceration, previous to the injecting, the injection 
will appear on that surface like small spots or drops, 
which, shew s that the vessels had at least passed to 
the very surface of the intestines. 

In parts where the union was preserved, I have 
observed the thfee following facts. On separating 
the united parts, I have observed, in some places, 
the vessels come to the surface of the intestines, and 
then terminate all at once. In other places, I could 
observe the vessels passing from the intestine into 
the extra vasated substance, and there ramifying, so 
that the vessel was plainly continued from the old 
into the new. 

In a vast number of instances, I have observed, 
that in the substance of the extravasation, there 
were a great number of spots of red blood in it, so 
that it looked mottled. The same appearance was 

* Adhesions in consequence of inflammations become very soon 
strong, and arc vc ry soon elongated ; piobubly as soon as they be- 
come organized lliey adapt themsidves to their situation, or the neces- 
sity. Thus th{5 dog who !)a<I his ladly ojjoned to wound some lac- 
teals, when killed on the ninth day, liad liis intestines connected by 
adhesion in several places, and those very lirtn and long. 
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very observable on the surface- of separation, between 
the old substance and the-ne^', a ^ood deal like pe- 
techial spots. How this red blood got here is the 
thing to be considered, especially as a good deal was 
within the substance of the coagulum. Was it ex- 
travasated along with the coagulating lymph ? In 
this case I should have rather supposed it would 
have been more diffused, and if not diffused, more 
attached to the intestine, and not in the centre of 
the coagulum ; if it had been extravasation, one 
would have expected extravasation of injectibU, but 
we had none in any of these places ; 1 have there- 
fore suspected, that parts have the power of making 
vessels and red blood independent of circulation. 
This appears to be evidently the case with the chick 
in the egg. 

I have observed, when I was treating of the blood, 
that it was capable of becoming vascular, when de- 
posited either by accident, or for particular pur- 
poses ; and I had reason to believe, that a coagulum, 
or coagulating lymph, had a power of becoming vas- 
cular in itself, when it could be supplied with blood, 
and mentioned the coagulum in a large artery as an 
instance. Likewise, when I was treating of union 
by the first intention, I explained the intercourse 
established by the uniting medium becoming Yascu- 
lar, and Ihose vessels uniting across by a process, 
called inosculation. The same reasoning is applica- 
ble to the union by means of the adhesive inflamma- 
tion ; for it is the blood in all cases that is to become 
vascular ; but this takes place sooner or later, ac- 
cording to the apparent necessity. In some it be- 
comes vascular immediately ; in others very late ; 
and indeed, in some hardly ever, according to the 
degree of utility to arise from that change. Where 
it becomes vascular soonest, there the vessels are 
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found also in greatest numbers, the two effects de- 
pending on the same principle. 

Extravasation,*^^ whether of blood, or only of lymph, 
becomes vascular almost immediately, when thrown 
out into 4lie cavity of the hum^n uterus in the state 
of pregnai^cy. Hero is ah operatiSh necessary to go on, 
which is more; than the simple support of the extra- 
vasation itself ; bpt when the extravasation is thrown 
out by accident, or for the purpose of producing ad- 
hesions, the immediate intent is answered without 
the vOssels, and vascularity only becomes necessary 
afterwards ; therefore vascularity in such cases is the 
second consideration, not an immediate one. But 
in the case of impregnation it must be immediate, for 
the simple extravasation would not answer the inten- 
tion. This shews that this extravasation is very dif- 
ferent front that of the menses. 

The new vessels which are formed in the newly 
extravasating and uniting substance, become of use 
both during the state of adhesion and suppuration. 

In the first, they serve to give powers of action to 
this new substance, which assists in preventing sup- 
puration. In the second, where this cannot be done, 
they assist in forming a vascular basis for the granu- 
lations. 

When we cut into inflamed parts after death, we 
find them firm and solid, resembling the section of a 
lemon, or some cedematous tumor, where we know 
extravasation has taken place. 

This appearance arises from the cells in the cellu- 
lar membrane, and other interstices of parts, being 
loaded with extravasated coagulating lymph ; from 
this circumstance they are cemented together and 
become impervious to air, not similar in these re- 
spects to common cellular membrane, or natural 
parts. In many places where this extravasation has 
13 
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been in considerable quantities, it is formed in time 
into cellular membrane. 

I have observed, that this mod^ of the separation 
of coagulating lymph is not peculiar to inflammatiop; 
it is separated in many diseases. 

li is thrown out? to form tumors, &c. where in- 
flammation does not seem to be a leading^use ; and 
we often flnd the adhesive stages, as* it were, dege- 
nerate into, or terminate in the formation of a cyst, 
to contain the body that was the cause of the inflam- 
mation. Thus a sack is formed for bullets^ pieces 
of glass, &c. 

It is unnecessary to instance every possible situa- 
tion where adhesions could be produced ; they can 
take place wherever there are two internal surfaces 
in contact, or that can be brought into contact. I 
cannot give a better instance of its utility in the 
animal oeconomy, than in the following experiment : 
I wished to know in wounds which penetrated into 
the chest, (many of which I have seen in the army) 
where suppuration had come on the whole cavity of 
the chest, as well as on the surface of the lungs, and 
where the lungs collapsed, how parts were reinstated, 
or in what form they healed ; whether the lungs, ^&c. 
lost their suppurating disposition, and dilated, so as 
to fill the chest again. To ascertain this as far as 
one well could, I made the following experiment on 
a dog. * ^ 

October, 1777, I made an opening between the 
ribs int^ the chest of a dog, and touched the edges 
of the wound all round with caustic to prevent it 
from hilling by the first intention, and then allowed 
the dog to do as he pleased. The air at first passed 
in an^ out of his chest by the wound. He ate, &c. 
for some days, but his appetite gradually began to 
fall off. He breathed with difficulty, which in- 
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creased ; , he lay principally on that side, which we 
find people do who* have the lungs diseased in one 
side only or prlneipally^ and he died the eleventh 
d)[iy after the opening. On opening the body, I found 
the collapsed lungs passing directly across the cliest, 
and atta^ed to thelnside of thel^ound all round, so 
that, they^xcluded the cavity of the chest from all 
external comnlimication. This circumstance of the 
lungs falling across the chest was^ owing to his hav- 
ing lain principally on that side, which I conceived 
to hav^been only accidental. 

The cavity of the chest all round was filled with 
air. That part of the external surface of the lungs 
which did not adhere, that is to say, the upper sur- 
face of the diaphragm, and that part of the pleura 
which covered the ribs were entirely free from in- 
flammation pr suppuration ; this cavity, from these 
adhesions, being rendered a perfect cavity, shews 
that air, simply, has no power to excite inflammation 
when the cavity is otherwise perfect, which the ad- 
hesions had effected ; this shews also that adhesions 
of two surfaces round the exposed part, exclude 
evpry part from the necessity of inflammation, as'was 
explained when treating of inflammation. 

From the connection between the living powers 
of the solids and the fluids, we can hardly suppose 
that sifch an uncommon action could take place in 
the vascular system, without producing its effects 
upon the fluids ; and therefore, from reasoning, we 
might suppose, that the coagi^ting lympl| nnder- 
goes some changes in its pas^ge through the in- 
flamed vessels, which obliges it to coagulate im- 
mediately, or much sooner than it otherwise wotdd *. 

^ This is contrary to the disposition of inflammatory blood when 
taken out of the vcsst ls and allowed to through its spontaneous 
changes ; from which it would appear that the general uflection of 
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For in those cases of inflamed arms, after bleedingf, 
and in inflammations in consequence of oth^ causes, 
we find that the cavities of •the veins are in many 
places furred over/and in others united by means of 
the coagulating lymph. Now if this coa^gulating 
lymph is similar in^s production to that which we 
have been describing, it must have been thrown out 
from the vasa vasorum, these vessels* having sepa- 
rated it and poured it into the cavity of the veins, 
and it must there have coagulated immediately ; in 
this separation, therefore, from the'^ hlood, it must 
have undergone some change, arising from the actions 
of the vessels ; for if this lymph was no more than 
the coagulating lymph with its common proprieties, 
or the properties common to that which is circulating 
in the same vein which receives it, it would in such 
cases only continue to throw in more icoagulating 
lymph, in addition to what was circulating, and there- 
fore, probably, it would he carried along with thfe 
blood to the heart, as a part of the common mass. 
From this we should infer, that this coagulating 
matter is not simply the coagulating lymph, such as 
it is when circulating, hut somewhat different, frqm 
having undergone a change in its passage through 
the inflamed vessels, partaking of the disposition of 
those solids which are inflamed, through which it 
passed. This process cannot, therefore, be supposed 
to he merely extravasation ; for I conceive that an 
cedema would he a consequence of simple extravasa- 
tion. F|Mt this may ‘be taken up in another point of 
view, apd upon the ^me principle. The inflamed 
vesselsvpaay give a disposition to the blood, as it is 
movihg’ siowly along, to coagulate on its surface ; 

the blood (which I would call sympathy of the coagulating lymph 
with the universal irritation) is different from its aftbetion or disposi- 
tion when employed for the purposes of union. 
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and this is, probably, the more just idea of the two ; 
as we find that the vessels, both veins and arteries, 
can give this disposition, and to a very great extent : 
we find, in the beginning of fnortification, the blood 
coagulating in the vessels, so as to fill them up en- 
tirely, and this preceding the nidttification seems to 
be for the purpose of securing the vessels before it is 
to give way ; "We, therefore, cannot doubt of a coagu- 
lating principle being given to the blood from the 
vessels ; and as a further proof of this, we may ob- 
serve f^at the extravasated coagulating lymph, which 
produces either adhesions- or forms tumors, (which 
is often the case) is always of the nature of the dis- 
eased solids that produced it. If the case is venereal, 
the new substance is of the same nature ; if cancerous, 
it is cancerous ; for I find that it has, when absorbed, 
the power of contaminating, similar to matter or pus 
produced by the sores or ulcers of such diseases ; 
the absorbent glands being often affected by the ab- 
sorption of the coagulating matter of a schirrous 
breast. 

Whatever change the coagulating lymph has un- 
dergone in this operation of inflammation, it seems 
so far the same, as to retain still the nature of the 
coagulating lymph, and to possess the living prin- 
ciple ; this is most probably in a greater degree, and 
therefore, the coagulating lymph is still better fitted 
to be formed into a part of the solids of the body, as 
will be taken notice of when we come to treat of the 
state of the blood in inflammatipn. 

But it is not absolutely nedbssary that the coagu- 
lating lymph should first undergo a chan^. in the 
extravasated vessels, before it can become^ a fiving 
solid, or unite living solids ; for we find that cpmmon 
blood extravasated from a ruptured vessel is, perhaps, 
equally efficacious in this respect; therefore the .red 
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globules do not retard union, but they may pro- 
mote it. 

VII. The State of the Slood, and of the Pulse, in 
. Inflammation. 

From what has been said of the living power of 
the blood, I think we must allow tliat*it will be com- 
monly affected much in the same maimer with the 
constitution, and that disease will have nearly the 
same effect upon it, as it has on the body ; because, 
the same living principle runs through the whole. 
We find this to be nearly the case ; for till a disease 
has affected the constitution, the blood continues the 
same as before ; but as the constitution becomes af- 
fected, the blood also becomes affected, and under- 
goes the same changes, which, probably, may be as- 
cribed to contiguous^ sympathy between the vessels 
and the blood ; and we shall find that the changes 
in the blood are often as much expressive of disease 
as any other part of the body. It is expressive of 
strong action, as well as of weak action ; but as it 
does not give sensation, it cannot convey to the mind 
all the varieties of disease that may take place in it ; 
yet I could conceive, if the blood was to be prima- 
rily affected, that an impression would be made upon 
the mind, from its affecting the vessels in which it 
moved. However it is not always the case that the 
state of the blood and the other symptoms are ex- 
pressive exactly of the same thing ; the blood often 
expressing less, and often more ; when the action of 
the s<d}4s is of the inflammatory kind, or which, per- 
hajis, is the same thing, when there is too great an 
action of the solids, the blood more readily admits 
of a separation of its visible parts, and the coagulat- 
ing lymph coagulates more slowly, but becomes 
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firmer when coagulated ; this last circumstance, how- 
ever, might be sup*posed not to he so clear, for, its 
firmness may be owing to its want of the red parti- 
cles, which certainly give the blood a brittleness in 
proportion to their quantity; but although this, may 
have some effect, yet it is very little ; for we find 
blood of loose texture in some inflammations, when 
deprived of its* red part ; when blood has this, dispo- 
sition it is called sizy blood. These changes in the 
nature of the blood depend so much upon the above- 
mentioned causes of inflammation, that it is impos- 
sible to say whether they do not constitute the first 
universal effect produced from the local inflamma- 
tion, and whether the constitutional is an effect of this 
change in the blood. I knew a man who was stab- 
bed in the loins, and, according to the consequent 
symptoms, \iras most probably wounded or hurt in 
some viscus within the ahdon^n. At first he had 
nd symptoms, but simple pain in the part ; I there- 
fore only bled him, by way of precaution, and the 
blood was perfectly natural ; in less than a quarter 
of an hour ^ter, constitutional symptoms came on, 
suhh as rigor, sickness, &c. and on opening the same 
orifice, and taking away more blood, this second 
quantity had a very thick and strong buff* upon it, 
having all the appearance of inflammatory blood ; 
while this constitutional disposition lasted, which 
was some time, his blood continued the same, which 
was proved by the subsequent bleedings. The sub- 
siding, however, of the red ^Jobules in the,, blood 
when in an inflamed state, although pretty frequent, 
is not always an attendant, or in other wqydis (and 
perhaps upon some other principle) the blood is not 
alwaya attended with this appearance, when the vi- 
sible symptoms are the same. A young woman was 
attacked with a violent coughs oppression in breath- 
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ing, quick, full, and hard pulse. SJie was bled, which 
gave her ease ; the blood was sizy ; the symptoms 
again iHumed, and she was bled a second time ; 
which also relieved her, and the blood was more sizy 
than before : so far ^1 the symptoms agreed. The 
sjrmptoms again recurred and were more violent 
than before ; she was bled a third timo, and a third 
time relieved ; but this blood was not in the least 
sizy, although it came from the vein very freely. 
Here then, the blood, under the same disease^ lost 
this disposition, although the symptoms remained 
the same. As inflamed blood leaves a portion of the 
coagulating lymph free from the red globules at the 
top, and as that can be accounted for upon the prin- 
ciple of the coagulating lymph in such cases not co- 
agulating so fast as when the blood has not this ap- 
pearance, and as the coagulation hinders any compa- 
rative experiment respecting the weight of the red 
globules of each, I tried to see if they sunk in serum 
faster in the one kind of blood than in the other ; I 
took the serum of inflammatory blood, with sdme of 
the red part, and also some serum of blobd free from 
inflammation, with nearly the same quantity of tile 
red part ; they wci'e.put into phials of the same size ; 
I shook them at the same time, then allowed them 
to stand quiet, and observed that the red globules 
subsided much faster in the inflammatory blood than 
in the other. To ascertain whether this arose from 
the red globules being heavier, or the serum lighter, 
I poure#bff the serurui Trom each^ as free from red 
blood as possible, then ^ut the red part 6f the one 
into tjie $orum of the other, and shook them to mix 
them well ; and, upon letting them stand quiet, the 
red gldbules appeared to fall equally fast. From 
these experiments it appears, that the red part of 
inflammatory blood was heavier than that which 
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is TOt SO, and the ^erum was lighter, and the di£^r« 
ence pretty nearly equal ; for if* we could suppose 
that^the red globules were one-tent^ heai^r^;, and 
the serum one-tenth lighter, theit the difference in 
the subsiding of tl^e /ed globules of ipflammatpry 
blood in its own serum, to that\vhich is not inilam- 
matory, would Jbe as one to five ; and if they were 
to be changed, then thej^ would be equal. ^To see 
yrhmihqy the blood from an inflamed part was differ*- 
ent ^m that drawn^from a j>art not inflamed, the 
following experiments were made : 

A large^leech Was applied to an inflamed surface, 
and when it had sucked itself full, another leech was 
sujOfered to fill itself from the breast where no inflam- 
majt^on existed ; they were both cut in two, and the 
biodd received in two teacups, kept moderately 
warm in a dish of warm water ; both of them coagu- 
lated without the serum separating ; but the inflamed 
blood was evidently of a lighter colour than the 
blood from the uninflamecPpart ; but neither had the 
appe#ance of a huffy coat. 

Whether the disposition for inflammation, and the 
change produced in the blood, arise from a real in- 
crease of animal life, or whether it is only ann in- 
crease of a disposition to act with the full powers 
which the machine is already in possession of, is not 
easily determined ; but it appears to be certain, that 
it is either the one or the other : there are some cir- 
cumstances, however, that would incline us to sus- 
pect it to h© the latter, because there is often inflam- 
mation when the powers of the machine are but 
weak, where it appears to be only an exertion of 
very weak powers, arising from some irritation pro- 
duced; in such cases the blood will shew signs of 
weakness although sizy. ,, 

This appears to be equally the case in local in- 
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ffammation, and inlJammatoTy fevjprs, or in tlie symp- 
tomatic fever *. That it is an increase of the one or 
the othel’^ and that the sensible effect producedtipses 
from the action talMhg place, both in the solids and 
fluids, is proved by^e method^ of ^hatment, which 
will be further illustrated in speaking of the mode of 
cure : on the other hand, where there is- great debility 
in the solids, where the powers of preservatioD^the 
first animal powers) are weak, therefore th^ 
weak, and where of course the bpdy must have a ten-^ 
dency to dissolution, there we find the very reverse of 
the former appearance irt the blood." Instead of sepa- 
rating distinctly anHlf'coagulating firmly, we have the 
whole mass of blood keeping mixed, and hardly any 
coagulation, only becoming of a thicker consista^ce. 

This effect, or appearance, often takes plae& in 
those who die instantaneously. I suspect that in 
such cases the blood dies first, and also instanta- 
neously. 

In the commencement of most diseases, and even 
through the whole course of many, the ^[tuatfbn of 
the blood appears to be an object with imture. In 

* On the other hand it 'would appear reasonable to suppose, that 
there was really an increase of animal life^/or women who are breed- 
ings, and arc in perfect health, always have sizy blood ; and^^this is 
most remarkably the case with all animals in similar situations ; now 
it would appear necessary for an animal, whenever put into a situa- 
tion where greater powers are wanted, to have these powers increased. 
In a breeding; woman there is a process going on, though natural yet 
uncommon, and whi<‘h requires a greater exatfion, or a greater quan- 
tity of powers than usual, ahd'^thcrefore we have them produced. 
This process ^f breeding, although in many of its symptoms it is simi- 
lar to fever, is yet veiy different ; for actual fever kept up for nine 
[iiontlis would destroy the person, while, on the other hand, many are 
'elieved by such a process. 

If these observations arc just, this blood should not be called in- 
lammatory blood, but blood whose powers of life are increased. 



400 


THE ADHESIVE INFLAMMATION. 


0ome the blood fprsakes the skin and extremities, 
and we may suppose the smaller vessels in general ; 
for when we can observe internal parts, so ^e find 
it, such as the mouth in generali%yes, &c. a general 
paleness takes place, which is best seen in the lips, 
and even a shrinking of the external visible parts 
takes place, especially the eyes, so that the person 
looks ill, and often looks as if dying. The pulse is at 
this^fiipe small, which shows that the whole arterial 
system is in action. 

This appears to arise from debility, or the want 
of powers* in the constitution to be acted on by such 
a disposition at the time, so thIBt the whole powers 
or materials of life are called into the vital parts or 
citadel, and the out- works are left to themselves. 
Such is the case with fainting ; the cold fit of an 
ague ; the cold fit or beginning of a fever ; rigors or 
beginnings of exacerbations ; it is also the case with 
the hectic. 

In the commencement tit diseases it does not ap- 
pear to arise from real debility of constitution, but 
the novelty of the action, and of course a debility in 
that action, and in that only ; hut in the hectic, 
where a real debility has taken .place, those appear- 
ances are owing to that cause ; however, even in the 
hectic, this debility is assisted by the unnaturalness 
of the action. 

In the first, where there arc real powers, it woidd 
appear as if nature w as struggling with the new dis- 
position, and it either becomes destroyed cntii*ely or 
in part, and the blood is then determined to the skin ; 
and we may suppose into the smaller vessels in ge- 
neral ; then the pulse becomes full ; the whole action 
noW appears to be there, aud it becomes hot ; when 
th&t action in the skin ceases, a perspiration takes 
place, and nature seems in many cases to be at rest ; 
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ill some disorders this cessation is perfect for a time; 
as in agues ; sometimes wholly, as in slight colds ; 
hut often imperfectly, as in continued fevers,>«where 
the cessation appears only to arise from weariness, 
which prevents the continuance of the action, not 
from an alteration of the disposition. 

In other diseases the l.»ood is thrown very early 
upon the exterior parts. The face shall look bloated, 
the eyes full, the skin red, dry, and hard to the 
touch. 

These symptoms, I suspect, belong more to fevers 
of the putrid kind, and have less connection with 
surgery tlian the former. 

The pulse is often as strong a sign of the state of 
the constitution as any other action that takes place 
in it, though it is not so always ; but as the pulse has 
blit one circumstance attending it, that we can really 
measure, all the others being referable to the sensa- 
tion or feeling of the person who is to judge of it, 
the true state of the pulse is not easily ascertained. 
The knowledge of the soft, the hard, and the thrill, 
arc such as can only be acquired with accuracy by 
the habit of feeling pulses in these different states, 
and by many is not to be attained ; for simple sensa- 
tion in the minds of any two men is seldom alike. 
Thus, we find, it happens with respect to musv3 ; for 
what would be disagreeable and not in harmony to 
one ear, which is nice, and accustomed to the har- 
mony of sounds, will not be so to another. 

The late Dr. Hunter was a striking instance of 
this ; for though ho was extremely accurate in most 
things, he> could never feel that nice distinction in 
the pulse that many others did, and was ready to 
suspect more nicety of discrimination than can really 
be found. Frequency of pulsation in a given time 
is measurable by instruments ; smartness or quick- 

D d 
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ness in the stroke^ with a pause, is measurable by 
the touch ; but the nicer peculiarities in the pulse 
are only sensations in the mind. 1 think I have been 
certain of the pulse having a disagreeable jar in it, 
wheii others did not perceive it, when they were 
only sensible of its frequency and strength ; and it 
is perhaps this, jar that is the specific distinction be- 
tween constitutional disease or irritation and health ; 
frequency of pulsation may often arise from stimulus, 
but the stroke will then be soft; yet softness is not 
to be depended on as a mark of health, it is often a 
sign of dissolution; but then there must be other 
attending symptoms. 

In the consideration of the peculiarities of the 
pulse, it is always necessary to observe, that there 
are two powers acting to produce them, the heart 
and the arteries ; that one part of the pulse belongs 
to the heart alone, another to the arteries alone, and 
the third is a compound of both ; but the actions of 
the heart and arteries do* not always correspond ; 
the heart may be in a state of irritation, and act 
quickly in its systole, while the arteries may be act- 
ing slowly ; for the heart is to be considered as a 
local part, while the vessels must be considered as 
universal, or even constitutional. The stroke, (which 
is theq)ulse) with the number of them that are made 
in a given time, w^hence the pulse is commonly 
called quick or slow, their regularity and irregularity 
as to time, and the quickness of the stroke itself, 
belongs to the heart. The quickness of the heart’s 
action often takes place, although the pulsations are 
not frequent, which gives a kind of rest or halt to 
the artery or pulse, especially if the pulse be not 
frequent. The hardness, the vibratory thrill, the 
slowness of the systole^ with the fulness and small- 
ness of the pulse belong to the arteries. As the 
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pulse arises from the actions of the solids or machine^ 
its state will be of course according to the nature of 
the machine at the time, and therefore is capable of 
being in one of these states, natural and diseased. 

In most diseases of the constitution, whether ori- 
ginating from it, or arising in consequence of dis- 
eases of parts, where the constitution becomes af- 
fected by sympathy, the pulse is altered from a 
natural to a diseased state, the degree of which will 
be regulated by those aflections. This alteration is 
commonly so constant, and so regularly of the nature 
of the disease, that it is one of the first modes of in- 
telligence we have recourse to, in our inquiries into 
its nature ; but alone it is not always a certain guide ; 
for where there are peculiarities of constitution, we 
find the pulse corresponding to those peculiarities, 
and, perhaps, in direct contradiction to the accus- 
tomed state of the local affection. The same parts 
too, under disease, give very irregular, or uncertain 
signs in the actions of the heart and vessels, such as 
diseases or injuries done to the brain. 

The varieties which the pulse admits of are seve- 
ral. It is increased in its number of strokes, or it is 
diminished. It is regular or irregular, as to time in 
its stroke ; it is quick in its stroke, or diastole, and 
slow in its systole. It is hard in its diastole,# and it 
vibrates in its diastole. 

In most cases, probably where the constitution is 
in a state of irritation, the pulse will be quick and 
frequent in its number of strokes in a given time, 
and the artery will become hard from a constant, or 
spasmodic contraction of its muscular coats, so as to 
give the feel of hardness to the touch ; besides which 
the diastole of the artery is not regularly uniform 
and smooth, but proceeds by a vast number of stops 
or interruptions, which are so quick as to give the 

i> d 2 
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feel of a vibration, or what we would express, by a 
thrill. , 

The pulse, under such a disposition, or mode of 
action, may he either full, or small. 

Thffse two very opposite effects do not seem to 
arise from a difference in the quantity of blood, 
which might at first be supposed ; I should rather 
suspect that they arise from a difference in the de- 
grees of strength, which will be more or less, accord- 
ing to the nature of the parts inflamed, and the de- 
gree of irritability of the patient at the time. These 
give, more or less, an anti-diastolic disposition to 
the arteries ; and while the arteries have the power 
of contraction, and are in a state of irritation, this 
eflfect will always take place. 

It is certain at least, that the arteries do not com- 
monly, in such a state of constitution, dilate so freely 
and so fully as at other times, and as this will vary 
very quickly, (if the constitutional irritation varies 
quickly) it is more reasonable to suppose, that it is 
an immediate effect of the arteries, than an increase, 
ajid decrease of the quantity of blood. 

If this be really the case, then we should naturally 
suppose that the motion of the blood in the arteries 
would be increased in proportion to their diminished 
size ; except we should also suppose, that the dias- 
tole, or the systole, or contraction of the heart, is 
also diminished in the same proportion. The first of 
these, I think, may probably be the case, as we find 
that the blood forsakes the surface of the body in 
such a state of the constitution, as will hereafter be 
observed, therefore must be collected in the larger 
veins about the heart. 

If the heart was to dilate and throw out its whole 
contents at each systolil, then the velocity of the 
blood, in tlie arteries, under such a state of contrac- 
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tion of arteries, would bo immense, and it might then 
be pushed into the smaller vessels on the surface of 
the body, which it certainly is not. 

The quick, hard, and vibratory pulse is generally 
an attendant upon inflammations ; and whether it be 
attended with fulness, or the contrary, depends a 
good deal upon the part that is iyflamed, which 
either increases, or decreases the irritability, which 
will be described in treating of the different parts 
inflamed. 

In such a state of the constitution, as produces 
such a pulse, the blood, which appears to be only a 
passive body, acted upon by the heart, so as to pro- 
duce the diastole of the artery, and reacted on by 
the vessels, making the complete pulse, this blood, 
I say, is generally found in a different state from that 
where there arc not these symptoms in the pulse ; 
they, as it were, constantly attend each other, or are 
the reciprocal cause and effects of one another, as 
was taken notice of when I was speaking of the state 
of the blood in inflammation. 

From the account I then gave of the state of the 
blood in inflammation, and have now given of the 
pulse, under the same action, it should naturally be 
expected that they should explain each other ; which 
for the first part they certainly do ; yet these |ippear- 
ances of the blood, and the kind of pulse, are every 
now and then appearing to be in opposition to each 
other, in their common attending circumstances; 
but this cannot be known till the person is bled; 
when the pulse is quick and hard, with a kind of vi- 
bration in the action, we generally have sizy blood. 
This may arise from fever, or such inflammation, &c. 
as affects the constitution, or vital parts, these being 
so diseased as to keep up ^ constitutional irritation, 
which will always be an attending symptom ; but 
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when wc have neither a quick nor a hard pulse, both 
perhaps below par, and rather small, no visible fever, 
nor inflammation, but, probably, some strong, unde- 
termined symptoms, such as pain, which is move- 
able, being sometimes in one place, sometimes in 
another, but at the same time seeming to impede no 
natural functiop, yet upon bleeding, the blood shall 
be sizy, and the size shall have strong powers of con- 
traction, so as to cup. 

A g(;iitleman was ill with a pain, chiefly in his 
right side ; but upon the part being rubbed, or ap- 
plication being made to it, the pain seemed to move 
to some other part ; from which circumstance it was 
supposed to have connection with the bowels ; at 
other times he was tolerably well. His pulse was 
slow, small, and soft, and not at all to the feel, like a 
pulse which required bleeding. He desired to be 
bled, and when bled, the blood was extremely sizy ; 
the size being strong, and contracting so much as to 
draw in the edges, forming the upper surface into a 
hollow, or cup. His pulse became fuller, quicker, 
and harder ; he was bled a second time ; the blood 
was the same, and the above symptoms increased so 
much, that I observed, immediately after the second 
bleeding, his pulse was quicker, harder, and fuller, 
than it^was just before the bleeding. That it might 
be quicker and fuller, J could conceive, bpcause I 
have often seen such effect from bleeding, where 
there had been an oppressed and languid pulse ; but 
I cannot say that I ever saw a case where the pulse 
became harder, and acquired the vibration, except 
when debility or languor was produced, and where 
the blood was weak in its powers of coagulation, 
being flat on the coagulated surface. Another want 
of correypondence, oi- irregularity, takes place w'heii 
a constitution sympathizes with a local inflammation. 



THE ADHESIVE INFLAMMATION. 


407 


There are cases where the pulse becomes slow, and 
often irregular ; such are mostly* to be found in all 
people, when the constitution is affected originally 
or sympathetically, and in such, I suspect that a dis- 
position for dissolution, and perhaps mortification, 
is much to be feared. 

A man, aged sixty-eight years, had an occasional 
inflammation in one of his legs, wliich often ul- 
cerated, and which seemed to arise more from a de- 
fect in the constitution than to be simply local. In 
those indispositions, his pulse seldom exceeded forty 
in the minute, and as he began to get better, his 
pulse became more and frequent. 

The varieties of the pulse arising from the seat of 
the inflammation, and the nature of the part inflamed, 
will bo expressed when I treat on inflammations in 
different situations and parts. 

VIII. The Effects of Inflammation on the Constitu- 
tion, according to the Structure of Parts, Situation 
eff similar Structures, and whether Vital or not Vital. 

These circumstances make a very material dif- 
ference in the effects on the constitution, arising 
from local inflammation ; for we shall find that the 
effects on the constitution are not simply as the 
quantity^ of inflammation, but according to the quan- 
tity and parts combined, (supposing constitutions to 
be equal) which I shall now consider separately. 

In common parts, as muscle, cellular membrane, 
skin, &c. the symptohis will be acute, the pulse 
strong aqd full, and the more so, if it be felt near 
the heart; but perhaps not so quick as when the 
part is far from it ; since there will be less irrita- 
bility. The stomach will Sympathize less, and the 
blood will be pushed further into the smaller vessels. 
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If the inflammation is in tendinous, ligamentous; 
or bony parts, the symptoms will be less acute, the 
stomach will iiympathize more, the pulse will not be 
so full, but perhaps quicker, because there wiH be 
more irritability, and the blood will not be so much, 
pushed into the smaller vessels, and therefore for- 
sakes the skin more. 

It seems to be a material circumstance, whether 
the inflammation is in the lower or upper extremity ; 
that is, far from, or near to the heart ; for the symp- 
toms are the more violent, the constitution is more 
affected, and the power of resolution seems to be 
less, when the part inflamed is far from the source 
of the circulation, than when near it, even when 
parts are similar, both in texture and use. 

Whatever course the inflammation is to run, or in 
whatever way it is to terminate, it is done with more 
ease when near to the heart than when far off. 

All the parts that may in one sense be called vital, 
do not produce the same effects upon the constitu- 
tion ; and the difference seems to arise from the dif- 
ference in their connections with the stomach. It is 
to be observed, that vital parts may be divided into 
two, one of which is in itself immediately connected 
with life, as the stomach ; the other where life only 
depends upon it in its action or use ; the heart, lungs, 
and brain are only to be considered in this last light; 
therefore they have a considerable sympathizing af- 
fection with the stomach ; the symptoms are rather 
depressing ; the pulse is quick, small, and the blood 
is not pushed into the smaller vessels. 

If the heart or lungs are inflamed, either imme- 
diately, or affected secondarily, as by sympathy, the 
disease has more violent effects upon the constitution 
than the same quantity of inflammation would have, 
if it was not in a vital part, or was in one with which 
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the vital parts did not sympathize ; for if it is such 
as the vital parts sympathize with readily, then the 
sympathetic action of the vital parts will affect the 
constitution, as in an inflammation of the testicle. 

The pulse, in such cases, is much quicker and 
smaller than when in a common part, as a muscle, 
cellular membrane, or skin ; but not so much so as 
in the stomach, and the blood is mord sizy. When 
the inflammation is in the heart only, its actions are 
extremely agitated and irregular. If in the lungs, 
singly, the heart in such cases would appear to sym- 
pathize, and not allow of a full or free diastole. 

The stomach does not in common sympathize in 
such cases, which is the reason, perhaps, of the in- 
flammation not depressing ; but it is to be observed, 
that I make a material difference between the inflam- 
mation of the lungs, commonly called a pleurisy, and 
those diseases that -begin slowly, and spin out to 
great lengths, and which are truly scrophulous, pro^ 
ducing the hectic ; for in them we have the hectic 
pulse, and not the inflammatory. 

If the stomach is inflamed, the patient feels an op- 
pression and dejection through all the stages of the 
inflammation ; simple animal life seems to be hurt 
and lessened, just ks sensation is lessened when the 
brain is injured ; the pulse is generally low and 
quick, the pain is obtuse, strong, and oppressing, 
such as a patient can hardly bear. 

If the intestines are much affected, the same symp- 
toms take place, especially if the inflammation be in 
the upper part of the canal ; but if it is the colon only 
which is ^affected, the patient is more roused, and the 
pulse is fuller than when fhe stomach only is inflamed. 

If it be the uterus, the pulse is extremely quick 
and low. If it be a testicle that is inflamed, the pain 
is depressing, the pulse is quick, but not strong. 



4.10 tHE ADHESIVE INFLAMMATION. 

When the inflammation is cither in the intestines, 
testicle, or uterus^ the stomach generally sympa- 
thizes with them, which will produce or increase the 
symptoms peculiar to the stomach. In inflammation 
of the brain, I believe the pulse varies more than in 
inflammations of any other part ; and, perhaps, we 
are led to judge of inflammation there, more from 
other symptoms than the pulse. I believe the pulse 
is sometimes quick, slow, depressed, fuU, &c. and 
which may accord with the other symptoms, such as 
delirium, stupor, &c. 

It is to be observed, when the attack upon these 
organs, which are principally connected with life, 
proves fatal, that the effects of the inflammation 
upon the constitution run through all the stages 
with more rapidity than when it happens in other 
parts ; so that, at its very beginning, it has the same 
effect upon the constitution, which is only produced 
by the second stage of fatal inflammation in other 
parts. Debility begins very early, because the in- 
flammation itself is interfering immediately with the 
actions of life ; and also in such parts universal sym- 
pathy takes place more readily, because the connec- 
tion of these parts by sympathy is more immediate ; 
and if the sympathy is similar to the action, then the 
whole is, in some degree, the same acJ.ion. 

If the inflammation comes on in a part not very 
essential to life, and with such violence as to affect 
the actions of life, or to produce universal sympathy, 
the pulse is fuller and stronger, than common ; the 
blood is pushed further into the extreme arteries 
than when the inflammation is in a vital part ; the 
patient, after many occasional rigors, is at first ra- 
ther roused, because the actions of the part are 
roused ; and the effects in the constitution are such 
as do not impede any of the operations of the vitid 
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parts. It is allowed to proceed to greater lengths^ 
or greater violence in itself, befoi% the constitution 
becomes equally hurt by it ; and the constitutional 
symptoms produced at last, may be said to arise 
simply from the violence of the inflammation ; but 
this will take place, more or less, according to cir- 
cumstances; it will be according to the nature of 
the parts, whether active as muscles, dr inactive as 
tendons ; also according to the situation of the same 
kind of parts, as well as according to the nature of 
the constitution. If the constitution is strong, and 
not irritable, the pulse will be as above ; but if the 
constitution is extremely irritable and weak, as in 
many women who live sedentary lives, the pulse 
may be quick, hard, and small, at the commence- 
ment of the inflammation, similar to the inflamma- 
tion of vital parts. The blood may be sizy, but will 
be loose and flat on the surface. 

IX. General Reflections on the Resolution of 
Inflammation. 

I NOW come to the most difficult part of the sub- 
ject ; for it is much more easy to describe actions, 
than to assign motives ; and without being able to 
assign motives, it is impossible to know when or 
how we may or should check actions or r’emove 
them. I have endeavoured to shew that an animal 
body is susceptible of impression, producing action ; 
that the action, in quantity, is in the compound ratio 
of the impression, the susceptibility of the part, and 
the powers of action of the part or whole ; and in 
quality, that it is according to the nature of the im- 
pressing power and the parts affected. I have also 
endeavoured to shew that impressions are capable of 
IH'oducing or increasing natural actions, and are then 
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called stimuli t but that they are likewise capable of 
producing too much action, as well as depraved, un- 
natural, or what are commonly called diseased actions. 
The first of these I have mentioned by the general 
term, irritations: the depraved, &c. come in more 
properly in treating of peculiar, or specific actions. 

Since then an animal body can be made to in- 
crease its natural action, or to act improperly by 
impression, so we can see no reason, when it is act- 
ing too violently, why it should not be restrained by 
impression; or when acting improperly, in conse- 
quence of these impressions, why it should not be 
made to act properly again by the same mode, 
namely, by impressions. 

These modes of action we are first to understand, 
and then the power of correcting, or counteracting 
those impressions, in order to diminish or prevent 
the action, so as to produce one that is healthy or 
natural; be^des an injury which produces a new 
mode of action, and a disease, which is a new mode 
of action, often happen when the machine is in per- 
fect health, and in such a state as is perfectly in har- 
mony with that health ; but which state is not suit- 
able to disease ; therefore, it is to be presumed, the 
more perfect health the body enjoys, the less it bears 
a change in its actions. Thus we know that strong 
health does not bear considerable injuries, such as 
accidents, operations, &c. A man in strong health, 
for instance, will not bear a compound fracture in 
the leg, or an amputation of the same, so well as a 
man accustomed to such diseases, and reduced by 
them. We find commonly, that our artifi^cial mode 
of reduction is by far too quick, and is almost as 
much a violence on the constitution as the injury; 
when, therefore, considerable injuries or diseases 
commence, the constitution is to be brought to that 
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state which accords best with that accident, or dis- 
ease. The knowledge of that st&te of the body at 
that time, as well as the operations of the whole 
animal, or of its parts, when arising from a disturbed 
or deranged state, or a diseased disposition, are to be 
considered as the first steps towards a rational cure : 
but this alone is insufficient ; the means of bringing 
the body to that state are also necessary, which will 
include the knowledge of certain causes and effects, 
acquired by experience, including the application of 
many substances, called medicines, which have the 
power of counteracting the action of disease : or of 
substances perfectly inefficient in themselves, but 
capable, under certain circumstances, of producing 
considerable effects, such as water when hot and 
cold ; or a substance when it varies its form, as from 
fluidity to vapour. Of these virtues we know*^ no- 
thing definitely ; all we know is, that some are ca- 
pable of altering the mode of action, others stimu- * 
lating, many counter-stimulating : some even irri- 
tating, and others quieting, so as to produce either a 
healthy disposition, and action in a diseased part, or 
to change the disease to that action which accords 
with the medicine, or to quiet where there is too 
much action ; and bur reasoning goes no further 
than to make a proper application of those sub- 
stances, with these virtues. The difficulty is to 
ascertain the connexion of substance and virtue, 
and to apply this in restraining or altering any dis- 
eased action ; and as that cannot be demonstrated ;'i 
priori, it reduces the practice of medicine to experi- 
ment; and this not built upon well-determined data, 
but upon experience, resulting from probable data. 
This is not equally the case through the whole prac- 
tice of medicine, for in many cases we are irmch 
more certain of a cure than in others; hut still, even 
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in them, the certainty does not arise from reasoning 
upon any more data, than in others, ivhere the 
certainty of a cure is less; but it arises from a 
greater experience alone; it is still no more than 
inferring that in what is now to be tried, there is a 
probable effect or good to arise in the experiment, 
from what has been found serviceable in similar 
cases : diseases, however, of the same specific na- 
ture, not only vary in their visible symptoms or 
actions, but in many of those that are invisible, 
arising probably from peculiarities of constitution 
and causes, which will make the effects of applica- 
tions vary, probably almost in the same proportion ; 
and as those varieties may not be known, so as 
either to adapt the specific medicine to them, or to 
suit the disease to the medicine, it will then be only 
given upon a general principle, which of course may 
not correspond to the peculiarities. Even in well- 
marked specific diseases, where there is a specific 
remedy, we find that there are often peculiarities, 
which counteract the simple specific medicine. This 
we even see in poisons, the most simple specific of 
all, because its efl[ect arises in all cases from one 
cause ; the peculiarities, therefore, in the disease 
must arise from a peculiarity in the constitution, 
and not from the cause of the disease. 

The inflammation I have been treating of is the 
most simple of any, because it is the simple action 
of the parts uumixed with any specific quality, aris- 
ing from causes of no specific kind, and attacking 
constitutions and parts not necessarily having any 
specific tendency ; the cure, therefore, or method of 
terminating the inflammation, which is called resolu- 
tion, (ill cases that will admit of it) must also be very 
simple, if we knew it; and accordingly, when the 
cure of such is known, it lays the foundation of the 
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general for the treatment of aU inflammations 

of the same kind : but it very rafely happens that a 
constitution is perfectly free fromp tendency to some 
disease * ; we seldom, Uierefore, see simple salutary 
actions of parts tending to relieve themselves from a 
violence committed : some" constitutions being so 
irritable, that the inflammation has nojdisposition to 
terminate, and others so indolent that the inflamma- 
tion passes into another species, as into scrophula; 
all of which will require very different treatment. 

The same varieties take place in specific inflam- 
mations ; as also in inflammations arising from 
poisons ; for many will have the true inflammatory 
disposition joined with the specific ; in such, there- 
fore, the same plan is to be pursued, with the addi- 
tion only of the specific treatment ; but this must not 
be omitted, as the inflammation depends upon the 
specific disease. It is this critical knowledge, which 
becomes the basis of practice : and it is this which* 
requires the greatest sagacity ; and I must own, it 
requires more knowledge than comes to the share of 
most practitioners. As every inflammation has a 
cause, that cause should be removed, before resolu- 
tion can take place ; for the animal economy having 
a disposition within itself to discontinue diseased 
action, that of course subsides upon the removal of 
the cause;; and this disposition is so strong in some, 
as to appear to act alone. That removing the cause 
is a mode of resolution, is proved in the venereal 
bubo ; for by taking oft* the venereal action with 
mercury, the inflammation subsides, if another mode 
of action does not arise j;. Inflammation, where it 
must suppurate, is most probably a restorative act. 


• Vide the varieties of the inflammation, in the introduction. 
+ Vide Treatise on Venereal Disease. 

i.‘i 
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and cannot be resolved in those cases where restora- 
tion becomes necessary; as, for instance, in aw’ound 
that is kept exposed, the ihdammatory act of restora- 
tion becdmes, or is rendered necessary, and it takes 
place ; but those!' parts togethef, or let the 

blood coagulate and dry* upon it, and it becomes un- 
necessary. I. have already observed, when treating 
of the causes of infhimmation, which might be called 
the spontaneous, that they probably arose from a 
state of parts, in which they could not exist, similar 
to exposed surfaces, and therefore this act of restora- 
tion became necessary : if this be true, then probably 
by altering that state of parts, as we can by bringing 
the divided parts together, the inflammation would 
either not rise,, oc. immediately cease ; but as we are 
not in all cases acquainted with the mode of restor- 
ing those natural actions, we are obliged to be re- 
stricted to those methods that render them easier 
undhr this state, and which are often capable of turn- 
ing the balance in favour of resolution. 

As inflamed parts are hot always visible, it be- 
comes necessary that we should have some rule to 
inform us, whether the part is inflamed or not ; to 
ascertain which, we must have rcsourse to all the 
symptoms formerly mentioned, except the visible 
ones. We ought also to have a guide respecting 
the kind of inflammation, more especially as it is not 
sulHcient, in many cases, to be guided entirely by 
the appearances, even where it is in sight ; it is often, 
therefore, very necessary to inquire into the cause 
of the inflammation, the nature of the constitution, 
the effects that former inflammation has .produced, 
and even into the temper and mind of the patient. 

The cure of inflammation is resolution ; and the 
attempt towards it is principally to be made when 
the inflammation is in the adhesive state; for we find 
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that often it goes no further, btit subside^* and this 
is Resolution; probably the so&ner after**^its com- 
mencement it is the better. Th^ object^oT the at- 
tena^t is to -prevent ^j/^u^ion tj^ing ' place, al- 
though su|»puration may lJh'^ran§ide‘re0ras' a resolu- 
tion, but it is the mode of resolution we coftimonly 
wish to avoid. Resolution, is in gengral only to be 
attempted with any probnhility%f sneers, under the 
following' circumstances : when the in^mmation is 
in consequence of the constitution, or a disease of 
the part : secondly, in cases of accident, where there 
is either no exposure, or where it has been removed 
in time ; as for example, by bringing the parts in con- 
tact : thirdly, where the life of the part has not been 
destroyed* such cases we find that resolu- 

tion^can* lathe place ; but in those cases arising from 
accident, and a continuance of exposure joined, or 
where death of the parts is produced by the acci- 
dent, it becomes impossible to hinder the suj^ura- 
tion from taking place.^ ** 

1 have already observed that in many bruises, as 
well as simple fractures, where the cavities are not 
exposed, and where they are to heal by the first and 
second intention, the inflammation, in most of these 
cases, is capable of being resolved ; although, in some 
such cases, the inflammation runs so higl^ as to 
threaten, suppuration. 1 have also already shen n, 
that in parts which have been divided and exposed, 
the^nflammation is, by bringing them together, in a 
great measure prevented ; or if it has taken pl^pe pre- 
vious ^o the union, that the same operation 'blP union 
is sufficient to produce resolution ; and I have like- 
wise shewn that where parts were not brought toge- 
ther, nature attempted to prevent inflammation, by 
covering the wound with blood, and forming an eschar, 
which, in many cases, will either prevent or remove in- 

E c 
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ilammation^ alLof which shews a power of resolution, 
even in the cases whfere the parts have been exposed. 

As it is commonly suppos*ed that there are a great 
many local diseases tha| shduki not be nesolved, the 
first thing ntoessary;,ta^ Considered, is. When the re- 
solution*should or should not be attempted. On the 
contrary, there, are c^es where inilammation is to be 
excited, but ^ese ariH comnibnly from disease, which 
is not to our present purpose ; yet it sometimes hap- 
pens *in accidents, where inflammation is necessary, 
that it is not suflicicnt for the reinstatement of the 
injured parts, as in some simple fractures, where the 
first bond of union, the cxtravasated blood, had not 
fulfilled its purpose, and had been absorbed, and where 
the inflammation was too slight to supply its place ; 
so that union of parts was prevented, and vanother 
mode became necessary, not at all a consequence of 
inflammation, viz. granulations without suppuration ; 
aU of%hich retards still more the restoration of the 
parts. As this defect can only be known in bone, 
and in the soft union of the bone, which is similar 
to the union in the soft parts, it is reasonable to su^ 
pose, it may also take place in the soft parts ; nfbre 
especially those which are tendinous, or ligamentous, 
where we find recovery very slow, for the soft union 
ill bones differs in nothing from that of the soft parts ; 
it may, therefore, be a much more common defect 
than is generally imagined. In such cases, if it could 
be known, it would be proper to encourage, or eVen 
excite h^ammation. If we cannot, probably, in any 
case determine where it should be excited, noun^ven 
where it should be checked, yet we can say, in many 
cases, where it is unnecessary check it. Beforcr 
we attempt to check inflammation, we should havei 
reason to suppose it is going further than is necessary 
for the natural cure ; and therefore it is laying the 
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foundation of work for the surgeon. It may be very 
difficult to say, in many cases,* when it should be 
checked. The most simple reason will be to lessen 
pain, arising^ in a part hot merely \fh.en moved or 
touched, but in the act of inflimmatioh. Secondly, 
where it may be uniting parts, the union oi which 
we wish to avoid ; but«^is i§^n upcertain guide, 
even if we knew adhesions wctc takipg place, for 
adhesions often prevent suppuration. Thirdly, to 
prevent the inflammation from suppurating ; and in 
this last, although the most obvious, yet there is less 
certainty how far we may advise the attempt. It is 
also the most difficult to effect ; for in many cases 
of spontaneous inflammation, if it arises from a state 
under which the parts cannot exist, nor their func- 
tions go on, similar to an exposed breach in the 
solids, then resolution should not be attempted : it 
may be palliated when going beyond what is neces- 
sary for suppuration : but when this practice is 
carried farther, it ratl^ retards that salutary pro- 
cess. From the foregoing statement of particu- 
lars, it must appear, that in many cases it is un- 
necessary to check inflammation ; in others it would 
be wrong, and in many very necessary ; and pro- 
bably the best guide is its going further than appears 
from the cause to be salutary ; yet in pracjtice we 
find applications, and other modes of resolution, im- 
mediately had recourse to, which must be considered 
as opprobrious to surgery. 

Inflammations, in consequence of accidents, ought 
in general to be resolved, if possible. It is perliajjs 
impossible to produce a jingle instance where a con- 
trary practice would be preferable, except as above 
related, where its consequence would be to answer 
some great purpose ; and it is also conceivable, that 
this local disease^ produced by accident, might rc- 

E c 2 
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lieve the constitution from some prior disorders, 
similar to what is understood to be the effects of an 
issue. Mr. Foote was relieved of head-aches of long 
standing, by the loss of a leg, which may be consi- 
dered as a proof of this ,; bu% he afterwards died of a 
complaitit in his head, very similar to an apoplexy. 
Jt might be supposed, oir* ^e other hand, that the 
temporary cure was 'ibe cause of the apoplexy. 

Iiihammation in consequence only of a disease in 
a part, appears to be under the same circumstances, 
with respect to resolution ; but an ' inflammation 
arising from a preceding indisposition iu the consti- 
tution (commonly called critical) has always been 
classed among those which should not be cured 
locally, and this lias got the term of repulsion ; it has 
been insisted on, that tlic inflammation should rather 
be encouraged, and suppuration produced, if pos- 
sible. If the inflammation is really a concentration 
of thfe constitutional complaint, and that by not al- 
lowing it to rest here, the same disposition is really 
diffused over the whole animal again, and at liberty 
to fix on some other part, it certainly would be better 
to encourage its stay ; but in such cases it is always 
understood that the* inflammation is in such parts as 
will readily admit of a cure when suppuration takes 
place ; for if the disease be otherwise situated, then 
cure o^ the constitution by suppuration will be a 
mode of cure which will reflect back another disease 
upon it, under which it will sink : resolution of in- 
flammation, therefore, in the first of these situations, 
should, if possible, be brought about. For instance, 
many deep-seated inflammations, if allowed to sup- 
purate, would of themselves most certainly kill. 
This might be illustrated by the gout, when either in 
the head or stomach, for when in such parts it had 
better be repelled, and left to find«another part less 
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connected with life ; which, if ui the feet, would be 
called repelling of it ; but still it does not appear to 
me necessary that it should suppurate, for suppura- 
tion is only a consequepee of the inflammation, and 
not an immediate consequence of the original or con- 
stitutional disease, but a secondary one * : as suppura- 
tion, therefore, is only a“t|Mng s^peradded, and as we 
shall find that inflammation generally subsides when 
suppuraliou comes on, I see no reason why inflamma- 
tion, in the present case, should not as well subside 
by resolution as by suppuration : however, it may be 
supposed, that although suppuration is not the na- 
tural, or immediate effect of the disease, yet as it is 
a continued local action, and the thing sought for 
by the constitution, and as inflammation must pre- 
cede it, the parts must submit to those regular pro- 
cesses ; for it must bo supposed to be capable of di- 
verting the disease to this part. 

X. Of the Methods of Resolution by Constitutional 

Means. 


The first thing to be considered is the kind of in- 
flammation, when visible, which will in some degree 
shew the kind of constitution : the next is the nature 
of the part inflamed, and the stage of inflammation ; 
for upon these depends in some measure the method 
of relief. In cases of exposed internal surfaces, the 
inflammation cannot be resolved, because the cause 

* This is contrary to the commonly received opinion, but it is ac- 
cording to my idea of suppuration, for I luive all along considered 
inflammation as the disease, ariTl suppuration only as a consequence 
of that disease; and have supposed the disease to be gone when sup- 
puration has taken place : but according to the common ojiinion, 
suppuration was the thing’ to be wished for; because all diseases arose 
from humours ; but as wc have not once mentioned humours, and there- 
fore made it no part of our system, we must also dro)) it at present. 
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still exists till inflammation has resolved itself ; but 
it may be lessened, and this probably takes place by 
lessening every thing which has a tendency to keep 
it lip ; and in all likelihood, little more can be done 
in spontaneous inflamhiations ; for as yet we know 
of no method which will entirely quiet or remove the 
inflammatory disposition or mode of action, as there 
is no inflammatory specific with which we are ac- 
quainted. When I described inflammatidfe, I ob- 
served there was either an increase of life, or an 
increased disposition to use with more violence the 
life which the machine, or the part was in possession 
of ; and also there was an increased size of vessels, 
and of course an increased circulation in the part 
inflamed, and in the constitution in general. If this 
theory of the mode of action of the vessels in in- 
flammation is jn-j, then our practice is reducible 
to two principles ; one consisting in removing the 
cause of that action ; the other in counteracting the 
effect. In the first, as we seldom know the cauSe, 
but only see the effect, except in some specific dis- 
eases, for which we have a specific remedy, we do 
not know with any degree of certainty how to act; 
but as the second, tliat is, the effect, is more an ob- 
ject of our senses, we can apply with more certainty 
our reasoning upon it ; for reasoning from analogy 
will assist us in our attempts. We find, from common 
observation, that many circumstances in life, as also 
many applications to parts, will call forth the con- 
traction of the vessels : we are, from the abdve theory, 
to apply speh means ; and whatever will do this, 
without irritation, will so far counteract the effect *. 

* As this is a new theory of the action of the vessels in inflamma'* 
tion, and the only one that can possibly direct to a method of cure, 
it is to be hoped that attention will be paid to it ; and, if just, that 
more certain methods of resolution wdll be discovered. 
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I have already observed, that wherever there has 
been a violence committed, or 'some violent action 
is going on, there is a greater influx of blood to that 
part. Lessening, therefore, that influx becomes 
one mode of relief; for as the vessels dilate, they 
should not be encouraged in that action. Although 
the increased influx is, to be considered chiefly as 
an effect, yet it is to be considered as a secondary 
cause; and from our ignorance of the immediate 
cause, it is probably only through such secondary 
causes that we can produce any effect ; and upon 
these principles most likely rests, in some measure, 
the method of resolution ; for whatever will lessen 
the power and disjiosition, will also lessen the effect ; 
and possibly these will likewise lessen the force of 
the circulation. 

If the inflammation is attended with cc^jsiderable 
action and power, as it were, increasing itself, then 
the modes of resolution are to be put in practice ; 
the one by producing a contraction of the vessels, 
the other by soothing or lessening irritability, or the 
action of dilatation. 

The first, or contraction of the vessels, is produced 
in two ways : one by producing weakness ; for weak- 
ness excites the action or contraction of the vessels ; 
the other, by such applications as Induce the vessels 
to contract. 

The means of producing absolute weakness are 
bleeding an<i purging : but the bleeding also pro- 
duces irritability for a time,-^nd is often attended by 
a temporary weakness of another kind, viz. sickness. 

The inconvenience, however, arising from tliis 
practice is, that the sound parts must nearly in the 
same proportion, suffer with the inflamed ; for, by 
bringing the inflamed part upon a par with health, 
the sound parts must be brought much lower, so as 
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to be too low. The soothing may be produced by 
sedatives^ relaxants, antistimulants, &c. such as many 
sudorifics, anodines, &c. 

The first method will hayo the greatest, the most 
permanent, and the most lasting effect ; because if it 
has any effect at all, the diseased action cannot be 
soon renewed. ^ The second will act as an auxiliary; 
for so far as irritation is a cause, this will j^so lessen 
it ; and the two should go hlind in Irand ; for 
wherever we lessen power, ^jve should, at the same 
time, lessen the disposition for action, -or else we 
may increase the disposition; ,but neither bleeding, 
purging, nor sickness, can pdSSsibly lessen the origi- 
nal inflammatory disposition ; for none of them will 
resolve a venereal inflammai^ion, when mercury will : 
nor will thiy resolve the erysepelatous inflammation, 
althong|| ,,that inflammation has the very action for 
which we lhould bleed in the common inflammation, 
viz. dilatation of vessels. However, these means 
may in some sense, be reckoned direct ; for whate|i^r 
will produce the action of contraction in the vessels 
is counteracting the actidh of dilatation. Lessening 
the power of action belonging to any dij|pci;^ition, can 
only lessen or protract the effects, wh^Ti, howeyer, 
will be of singular service, as less mischief will“'b)e 
done,' and it will often give the disposition time^to. 
wear itself out. Means employed, on this principle, 
should be such as give the feel of weaki^s to the 
constitution ; which will affect the p|^^ and will 
make the vessels contrj|| 3 t ; but this pri^^tice should 
not be canned so far aS to produce the sense of too 
much weakness, for then t^e heart acts with great 
forccj and the arteries dilate. 

Bleeding then, as a general principle, is to be put 
in practice ; but this must be done with judgment ; 
lor 1 conceive the effects of bleeding to be very ex- 
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tensive. Besides the loss of any quantity of blood 
being universally felt, in proportion to the quantity 
lost, an universal alarm is excited, and a greater 
contraction of the vessels issues, than simply in pro- 
portion to this quantity, in corfsequence, as it would 
appear, of a sympathetic affection with the part 
bleeding. . - : 

Too mi^ch blood in an inflammation, is a load 
upon the Actions of ihe circulation. Too little pro- 
duces debility and irritability ; because there is a 
loss of powders, with an increased action to keep up, 
which is -now not supported. It would seem that 
violent actions of a strimg arterial system, required 
less blood than even the natural actions ; and even 
less still than a weak of irritable system ; from 
whence we must see, that bleeding can iiither re- 
lieve inflammatory action, or increase it, an^i^herc- 
fore not to be used at random. * 

As many patients that seem to require bleeding ' 
havjp^ been, already bled, it may not be improper to 
inquire how they bear, or are affected by bleeding ; 
for certainly, all constitutionffe (independent of every 
other circup^laHce) do not bear this evacuation 
equally, and itns probable, that its effects on inflam- 
mation may be nearly in the same proportion ; if so, 
it becomes a very useful caution; for although the 
loss of blood may, as a general principle, be set 
down as a y?.eakener, and probably the greatest, as 
we ean kill^^ such means, yet the' loss of certain 
quantities 4By;^any constitutwns is necessary for 
health : this is either when there is a disposition to 
make too much blood, or a constitution th^t cannot 
bear the usual quantity ; in such, when known, 
bleeding with freedom is certainly necessary. If 
the inflammation is known to be attended with real 
powers, bleeding is absolutely necessary, in such 
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quantity as to take off from the force of the circu- 
lation, which arises from too much blood : or if that 
is not sufficient, then as much as will cause a con- 
traction of the vessels ; l^t in cases of too great an 
action of weak parts, then the proper quantity to be 
taken, is no more than may assist the dilatation of 
the vessels, which will lessen the violence of motion 
in the blood, or remove the sensation in the part in- 
flamed, of having too much fo do; the quantity, 
therefore, must be regulatejji according to the symp- 
toms, and other circumstances ; for instance, accord- 
ing to the visible indications. 

We are to remark here^ :that every part of the 
body, under inflammation, will not bear bleeding 
alike. I believe that the ponstitution bears bleeding 
best, when the inflammation is in parts not vit^, and 
thosejnear the source of the circulation : wl^devcr 
disturbs some of the vital parts, depresses, but not 
equally in all ; and then it becomes more necessary 
to be particular, for in accidents of the brain, bleed- 
ing freely, even so as to produce sickness and faint- 
ing, is necessary. It is probable, that the sickness 
attending such accidents, is designed to lessen the 
influx to the head, and occasion the vessels of the 
brain to contract. 

The* indications for bleeding are, first, according 
to the* violence of the inflammation, joined with the 
strength of ^he constitution, which will in general 
point out the kind of inflammation. -Secondly, ac- 
cording to the dispi^sition to form* Snuch blood: 
thirdly, according to the nature of the part, whether 
vital or not : fourthly, according ta its situation in 
point of distance from the heart : fifthly, according 
to the effect of, the inflammation on the constitution. 

With regard to this evacuation, it is worthy of 
particular consideration, whether or hot in all cases. 
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where it can be put in practice, bleeding in or near 
the part will answer better than 'taking the blood 
from the general habit; for certainly less may be 
removed in this way, so as^o have equal effect upon 
the part inflamed, (and probably upon every other 
disease that is relieved by bleeding,) and yet affect 
the constitution less ; for although, in many cases, 
the general habit may be relieved by bleeding, y^t 
the part affected, where it can act, will in all cases 
require this evacuation most, and local bleeding will 
keep nearer these proportions, whereas taking blood 
from the general system is just the reverse. That 
local bleeding has verjpv considerable effects on the 
inflamed part, is proved by the gout ; for applying 
leeches to the part inflamed, commonly relieves that 
part> and often almost immediately*. We -find that 
bleeding by leeches alone will remove a tuminur in 
the breast, having all the appearances of a schirrus, 
Vhich cannot be con ddered as inflammatory ; its ' 
powers, therefore, extend beyond inflammation. We 
find relief by bleeding in the temporal artery, or ju- 
gular vein, for complaints in the brain ; or cupping 
and bleeding i^ith leeches, on or near the part; as 
applying leeches to the temples in inflammations of 
the eye. 

I have observed that there is something similar to 
sympathetic affection in bleeding. I conceive that 
all the sym|^thetic powers, the universal, continued, 
and . ;contigi*o«s, may be brought into action from 
the local influence of bleeding, Tlnls, bleeding in 
the part inflamed, I can conceive, does more than 
simply emptying the vessjpls mechanically, for that 
would be soon restored from the general circulation; 
but it acts by continued sympathy, viz. the vessels 


* It is not meant here to recommend bleeding in this disease. 
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of the part being opened, they contract for their 
own defence, an^ this is carried further among the 
vessels of the part ; so that bleeding from the part 
acts in two ways, viz. mechanically, by relieving the 
vessels of some blood, so as to allow them to con- 
tract in proportion as the load is taken off ; and also 
to excite them to contraction,,, in order to prevent 
t|ie effusion of blood. I suppose, likewise, that con- 
tiguous sympathy comes into action ; for this would 
appear from practice and observation to be a prin- 
ciple in bleeding ; therefore Jn inflan^^tion of con- 
tiguous parts, it is proper^to bleedarom the skin 
opposite to them, as from Me^ skin of the abdomen, 
in complaints of the liver, stomach, and bowels ; and 
lilcewise from the loins in«inflammatory affections of 
the kidneys. In affections of the lungs, bleedll^' op- 
posite to them is of service ; but in such casesV it is 
not clear where the inflammation is ; for if in the 
pleura, then it does not act upon this principle, buf 
by continued sympathy : bleeding on the scalp re- 
lieves head-achs ; and the relief given to the‘ testicle 
by bleeding from the scrotum, in inflammation of 
that bodyi prdves the principle. 

Where the first indication for bleeding takes place, 
viz. where there is violent inflammation with strength 
of constitution, bleeding freely will be of singular 
service. The same mode of practice is also to be 
followed ulraer the circumstance of strength, with 
respect to the second, third, fourth,'‘''and fifth but 
each will not #quire the saMe quantity to be taken 
under equal strength of constitution, as will be taken 
notice of when treating of them separately. As it 
seldom happens that bleeding once will be sufficient 
in a considerable inflammation, the first, or preceding 
blood taken, becomes a symptoih of the disease. If 
the coagulating lymph is long in coagulating, so that 
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the globules have time to subside, there will be what 
is called a thick buff; and if its* surface is consi- 
derably cupped, then future bleedings may be used 
with less caution; becau^ such appearance indi- 
cates strong powers of coagulation, which always 
shews strength in the solids ; but if the blood is 
weak in its powers of coagulation, and lies flat in 
the dish, then we must be cautious in our future 
bleedings ; or if it was strong at first in its powQ,rs 
of coagulation, and aft^9:^, repeated bleedings be- 
comes w'eak, then we must not pursue this further ; 
but in some ^ses it i§^ proper to pursue it to this 
point, for we shall sOtU^imes find that the inflam- 
matory, symptoms shall not cease after repeated 
bleedings, if the strepgtli qontinues ; but the md- 
ment & degree of looseness is produced in the blood, 
that 'moment will the inflammatory action qease. 
The following case is a strong instance of this. A 
lady had a violent cough, tightness in respiration, 
loss of appetite, strong sizy blood, and the symp- 
toms continued to the sixth bleeding, when the 
blood was not quite so sizy ; but the most remark- 
able change was, its remaining flat on tl^ surface. 
Upon this bleeding, all the symptonis disappee^red ; 
and here, although the blood became weak in its 
power of coagulation, yet it did not produce irrita- 
bility in the constitution, the vessels of the inflamed 
parts having still had power to contT^H. On the 
other hand, there may be indications for bleeding 
sparingly : first, when there is too mrqeh action, with 
weakened powers : secondly, w hen there is a dispo- 
sition to fqrm but little blood : thirdly, when the part 
affected is far from the source of the circulation. 

From the above three dispositions that require 
bleeding sparingly, or with caution, I may observe, 
that it will most probably be proper in all such cases 
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to bleed froiiL ot as near the part affected as pos- 
sible, in order to ^ave the gfeatest effect, with the 
loss oft^'ihe least 'quantity of blood ; more so than 
when the constitution is strong; because the consti- 
tution in such cases should feel the loss of blood as 
little as possible ; if from the part, leeches will an- 
swer best, because commonly little irritation follows 
the wound oi* a leech * : however, this can only be 
pqt in practice in inflammatians not Very remote 
from the surface. Biit in )p.any cases the blood can- 
not be taken away from tl^ part itself, but only 
from some neighbouring part, so as to affect the 
part inflamed : thus we bleeNi in the temper^ artery 
for inflammation in the eyes ; we bleed in the jugu- 
lar veins for inflammatioyn^^f the brain ; and also in 
the temporal artery, td'lessein' the column , of blood 
going to the brain, by the internal carotids. But in 
many situations it will, probably, be impossible to 
do this with any hopes of success, and therefore we 
may have recourse to the sympathetic affections be- 
fore described. ' :v 

Too much action, with small powers, xrl^y often, 
if not always, be classed with the irritable constitu- 
tion, and bleeding should then be performed with 
very great caution ; one case out of niany I shall 
relate as an instance of great action with debility. 

* However, tSiis is not always the case ; for it. sometimes happens 
that an unkindly inflammation attends the !VoW|kd, though not ex- 
tensive/ It sometimes also happens that the lymphatic glands swell 
in consequence of tneir bi*e; but thesis so rarely Occur, and are of 
such little consequence when they do, that they are not to be re- 
garded, From tni&nce it has been cwceived,^that thqjre was some- 
thing poisonous in the bite of a leech ; but I think there are no proofs 
of it ; however, from another effect, I conceive there is a power or 
property applied to the wound, which hinders the irritation of con- 
traction that naturally takes place in a wounded vessel, producing, 
probably, a paralysis for a time. 
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A gentleman had one of the most violent inflamma- 
tions I ever saw, in oi|e of his eyfes, attended with 
violent pain in his he&d, the bloM extrem®J,y sizy, 
all of which denotes great action of parts ; yet the 
buff of the blood was so loose when coagulated, that 
it could hardly bear its own weight, or make any 
resistance to the fin^r when pressed ; and altliongh 
he was bled pretty freely, yet he never found any 
relief from it. Thii blood becoming a, symptopi, 
both of the constitution and disease, manifestly 
shewed weak.',powers.^rOm its looseness, and too 
great action from its slowness of coagulation, which 
was the cause of the bulli’ 

The Jbllowing case is another strong instance of 
great action in a wea^;, irritable habit. A lady had 
a violent inflammation at thfi foot of the tongue, so 
as to form a considerable suppuration ; with a pulse 
of one hundred and twenty, one hundred and twenty- 
five, and often one hundred and thirty, in a minute : • 
her blood was extremely sizy, yet she received but 
little betiefit from the first bleeding, although* the 
blood cCMigulated pretty firmly, which indicated 
strengUi. She was of mn irritable epnsti^tion, sq 
as to receive less benefit^from bleeding, than another ; 
and when - bldd three times, the blood became ex- 
tremely loose in its texture, which bark removed, as 
well as the other symptoms. Upon leaving off the 
bark, tlie 8ymp|pms all recurred, and when she was 
bled again Tor#1the second attack, which was the 
fourth time, the blood, although infltj^matory, had 
recovered a good deal of its proper firmness ; but in 
the second, bleedin!?* for this second dttack, it was 
less so ; and in the third it was still less. Suspecting 
that bleeding in the present case would not produce 
resolution, I paid particular attention to the pulse 
at the time of bleeding, and found that in tliis last 
11 
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bleeding the pulse increased in its frequency even in 
the time of bleeding ; and wi^in a few minutes after 
the bleeding was 'over, it had increased ten strokes 
in the minute These bleedings retarded suppura- 
tion, but by producing irritability they could not 
effect resolution. 

Where there is a disposition* to form but little 
blood, when known, bleeding should be performed 
with great caution. 

When the inffammation,4s ..f^r from the source of 
the circulation, the same '*|lf^|utions |ire necessary. 
In general it can be taken hway^i^from the part in 
such cases. But these areionly so many facts that 
require peculiar symptoms to ascertain them. 

The common indicatigus^pt^ bleeding, besides in- 
flammation, arc too oflen little to be relied 

upon; and I shall consider them no further than as 
it concerns inflammation? /^^hich will indeed throw 
light on other cases. The pulse is the gteat indica- 
tion in inflammation; but not always to be depended 
upon'. 

In inflammations tliat are visible, a knowledge of 
the kind pf inflammation is in some degree. ascer- 
tained, as has been observed ; we therefore go upon 
surer ground in our indications for bleddinj^: but all 
inflammations are not visible ; and it is, therefore, 
neces^ry to have some other criterion : however, 
if we could ascertain the pulse, peculiar to.such and 
such appearances, in visible infla^ination, and that 
was universally .the same in all such appearances, we 
might then silpposc that w'e had got a true indica- 

^ . t' 

This, of the pulse increasing upon bleeditig, is not always to be 
set down as a sure sign of irritation being an effect ; for in a sluggish 
pulse, arising from too much blood, the increase of stroke and free- 
dom given to. the circulation is salutary ; but when a pulse is already 
qui(*k, an increase must arise from irritation. 
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tive criterion for our guide, and therefore apply it 
to invisible inflammal^on, so as to judge of the ih- 
fiammation by the stafe of the ptilse ; but when we 
consider that tMfe same kind of inflammation in every 
part of the body will not produce the same kind of 
pulse, but verjr different kinds, not according to the 
inflammation, hut ^according to the nature of the 
parts inflamed, and those other parts afso not visible, 
we lose at once t^fe criterion of pulse as a guide. 
When we consider, Q|sOi; that there shall be every 
other sigh-, or symptom of inflammation in some 
viscus, and from^ the symptoms the viscus shall be 
%vell ascertained, yet ttee pulse shall be soft, and of 
the coiiHnon frequency : and upon bleeding, in conse- 
quence of these inflaipma.tory symptoms, the blood 
shall correspond exactly all of them,’ except the 
pulse ; it shall be sizy, firm, and cup, as was the case 
in a lady which has been before described, we shall 
be still fuHher convinced that the pulse* is a very 
inadequate criterion. If a pulse be hard, pretty 
full, and quick, bleeding appears to be the imme- 
diate remedy, for hardness rather shews strong con- 
tracticle action of the vessels not in a state of in- 
flammation, which also- implies strong action of the 
blood ; ai.nd' from such a pulse a sizy blood will ge- 
nerally be found ; but even a quick, hard pulse, and 
sizy blood, are not always to be depended ifpon as 
sure indications of bleeding being the proper method 
of the resolution ’ of inflammations ; more must be 
taken into the account. 

The kind of blood is of great coiSsequence to be 
known ; f^r although i^^hould prove Sizy, yet if it 
lies squat in th? bason, and is not firm in texture, 
and if the symptoms at the same time are very 
violent, bleeding must be performed very sparingly, 
if at all; for I suspect that under such a state of 

V f 



484 


THE ADHESIVE INFLAMlWATION. 


blood, if the symptoms continue, bleeding is not 
the proper mode of treatment. The cases of this 
kind, which have been related, are strong proofs of 
this. 

As the pulse, abstracted from all other considera- 
tions, is not an absolute criterion to go by, and as 
sizy%lood, and a strong coagulum are after proofs, 
let us see if there are any collateral circumstances 
tha,t can throw some light on the subject, so as to 
allow us to judge a priori, whether it be right to 
bleed or not, whether the pul» does not of itself in- 
dicate it. f^et us remember, that^n treating of in- 
flammation of different parts, I took notice of the 
pulse peculiar to each part, which I may now be 
allowed to repeat. First, I observed that an inflam- 
mation in parts not vital,* or such as the stomach did 
not sympathize with, if there were great powers, 
and the constitution not very irritable, the, pulse was 
full,^re^uent, and hard. Secondly, that 6n the con- 
trary, in inflammations of the same parts, ,if the con- 
stitution was weak, irritable, ike. that then the pulse 
was small, frequent, and hard, although perhaps not 
so much.^o as when in vital parts. Thirdly, that 
>yheii the inflammation is in a vital part, such as the 
stomach, intestines, or such as the stomu,ch readily 
sympathizes with, then the pulse is quick, small, and 
hard, Ifeimilar to the above. Now in the first-stated 
positions We have some ♦guide, for in the first of 
these, viz. where the pulse is strong, &c. there 
bleeding is mos^ probably absolutely necessary, and 
the symptoms, with the state of blood joined, will 
determine better the future ^onduetji but in the se- 
cond, where the f>ulse is ‘small, very frequent, and 
hard, bleeding should be performed with great cau- 
tion ; yet in inflammations of the second-stated parts, 
the constitution seems to be more irritable, giving 
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more the signs of weakness, as if less in the power 
of the constitution to manage. I 

Bleeding, restricted to . two or three ounces, can 
do no harm hjrway of trial ; and, as in the first case, 
the symptoms and blood are to determine the future 
repetition ; but in the third or vital parts, viz. either 
the stomach, or such as the stomach sympathizeiSHvith, 
we are yet, I am afraid, left in the dark respecting 
the pulse. Perhaps, bleeding at first with caution, 
and judging from the blood and its effects upon the 
other symptoms, is tie only criterion we can go by. 

The kind of constitution will make a* material dif- 
ference, whether robust or delicate. 

The mode of life will also make a material dif- 
ference, whether accustomed to considerable exer- 
cise, and can bear it with ease : constitutions so 
habituated will bear bleeding freely, but those with 
contrary habits will not. The sex will likewise make 
a difference, although the mode of life will increase 
that difference ; therefore mei\ will bear bleeding 
better than women : even age makes a material dif- 
ference, the young being able to lose more blood 
than the old ; for the vessels of the old are not able 
to adapt themselves so readily to t|ie decreased quan- 
tity ; if even should not be takensiway so quickly; 
and probably the constitution may, in some degree, 
have lost the habit of making blood, since it has lost 
the necessity. 

The urine will” throw some light on the disease ; 
if high coloured, and not much in |piantity, it ^ay 
be presumed, with the other symptoms, that bleeding 
will be of singiyilar seryjee ; but if pale, and a good 
deal of it, although the other indications are in fa- 
vour of bleeding, yet it may be necessary to do it 
with caution. 

However, bleeding should in all cases be performed 

F f 2 
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with great caution, more particularly at first ; and no 
more taken than appears to he really necessary ; it 
should only be doi;e to ease the constitution, or the 
part, and rather lower it where the constitution can 
bear it ; but if the constitution is already below, or 
brought below a certain point, or gives the signs of 
it frciln the situation of the disease, then an irritable 
habit takes place, which is an increased disposition to 
act without the power to act with. This, of itselfj 
becomes a cause of the continuance of the original 
disposition, and therefore will admit neither of re- 
solution, noTj^suppuration, but continue in a state of 
inflammation ; which is a much worse disease than 
the former. 

Upon any other principle than those above men- 
tioned, I cannot see why bleeding should have such 
effects in inflammation as it sometimes has. If con- 
sidered in a mechanical light, as simply lessening the 
quantity pf blood, it cannot account for it ; because 
the removal of any natural mechanical power can 
never remove a cause which neither took its rise 
from, nor is supported by it ; however, in this light 
it may be of some service ; because all the actions 
relative to the blojjd’s motion will be performed with 
more ease to th^ solids when the quantity is well 
proportioned. 

It is" probably from that connexion between the 
solids and fluids, that the ’constitution, or a part, is 
in a state of perfect quietude, or health, in which we 
find that the fluids arc, and ought to be, in a large 
quantity ; but in a state of inflammation, orancreased 
powers and actions, those proportiqns do not cor- 
respond, at least in the parts inflamed ; and by pro- 
ducing, the equilibrium between the two, suitable to 
such a state, the body becomes, so far as this one 
circumstauce can affect it, in a state of health ; and 
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this ill many cases will cast the balance in favour of 
health : is not, however, sufficient to produce this 
effect in all inflammations. 

How far taking the blood from parts peculiarly 
situated with respect to the parts inflamed, is more 
efficacious, I believe is not yet determined ; as bleeding 
in the left side for an inflammation in j;he right, hpori 
the supposed principle of derivation, which might be 
classed with remote sympathy ; but so far as the loss 
of the blood acts mechanically, viz. so far as it simply 
empties the vessels, “it certainly can have no more 
eflect than if taken in any other way ; nor can it affect 
the living princijile, either universally, or locally, 
more in this mode than in any other ; but how far it 
can affect the sympathizing principle, I dp not know. 

Bleeding is often performed from no constitutional 
indication, but only as a preventive, arising from 
experience ; such as in consequence of considerable 
accidents, as blows on the head, fractured bones. See. 
but this is not to the present purpose. 

XI, J'/ie Use of Medicines hiiernally, and of local 
Applications in Inflammation. 

. % 

Every thing given to the body, or applied to the 
part inflamed, that can abate inflammation^ or its 
effects in the constitution, may be called medicine ; 
such, therefore, divide themselves into constitutional, 
and local : the first will be internal, the second ex- 
ternal ; but whichsoever way they are applied, they 
that tend to lessen inflammation, have their effects 
local ; for mercury, although given internally, foi a 
venereal ulcer in the throat, yet^'acts locally on the 
disease ; but those that tend to remove constitutional 
affections, have their effects constitutional. 

The internal medicines generally ordered for the 
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resolution of inflammation, are such as tend to have 
similar effects to that which is produced by bleeding ; 
namely, lowering the constitution, or the action of 
the parts ; and this has usually been performed prin- 
cipally by purges ; and the medicines that were given 
to remove, or lessen the effects of inflammation on 
the cbnstitution, have been such as generally tend 
to lessen fever, or the effects liiat thg inflammation 
has upon the constitution. 

Purges were generally given in cases of inflamma- 
tion (probably at first from the idea of humours to 
be disharged^, and such practice will answer best 
where bleeding succeeds ; because it will lower the 
body to a more natural standard, and of course the 
inflamed part, as a part of that constitution ; but 
here the same cautions are necessary Jthat were given 
upon bleeding, because nothing debilitates so much 
as purging, when carried beyond a certain point. 
One fiurging stool shall even kill where the consti- 
tutioh is very much reduced, as in many dropsies : 
therefore, keeping the body simply open, is all that 
should be done. However, althdugh purging lowers 
considerably, yet its eiTect is not so permanent as 
that of bleeding: it rather lowers action, without 
diminishing strength ; for if a person was to feel the 
loss of blood equal to a purge, that sensation would 
be more lasting. 

Many constitutions rather acquire strength upon 
being gently purged ; particularly such as have been 
living above par ; but such strength as is acquired by 
putting the body in good order, I should suppoi^ is 
not inimical to inflammation. e 

In irritable habits, where the inflammation be- 
comes jpore diffused, greater caution is necessary, 
with regard to purging as well as bleeding; for I 
observed on the subject of bleeding, that in such 
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constitutions no more blood should be taken than 
would relieve the constitution, ag it were, mechani- 
cally, but not such a quantity as to have a tendency 
towards lowering or weakening that constitution ; 
for in such cases the action is greater than the 
strength; and whenever the disposition between 
these two is of this kind, we cannot expect any 
thing salutary from .this mode of tteatment, and 
therefore shoutd not increase it. In such cases the 
very reverse of the former method should often be 
practised ; whatever has a tendency to raise the 
constitution above irritability, should be^iven ; such 
as bark, &c. The object of this last practice consists 
in bringing the strength of the constitution, and 
part, as near upon a par with the action as possible, 
by which means a kindly resolution, or suppuration, 
may take place, according as the parts inflamed are 
capable of acting. 

Medicines, which have the power of . producing 
sickness, lessen the action, and even the general 
powers of life, for a time, in consequence of every 
part of the body sympathizing Avith the stomach, and 
their effects are pretty quick. 

Sickness lowers the pulse, makes the smaller ves- 
sels contract, and rather disposes the skin for perspi- 
ration, but not of the active or warm kind; but I 
believe it should proceed no farther than sickness ; 
for the det of vomiting is rather a counteraction to 
that effect, and produces its effects from another 
cause, and of course of another kind, which I believe 
rather rouse : it is probably an action arising from 
the feel of weakness, and intended to relieve the per- 
son from* that weakness." It is similar to the hot fit 
of an ague ; a counteraction to the cold one. There 
are few so weak, but they will bear vomiting, but 
cannot bear sickness long. 

11 
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If we had medicines, which when given internally, 
could be taken intp th§ constifiition, and were en- 
dowed with a power of making th^yessels contract, 
such, I apprehend, would be proper medicines. Bark 
has certainly this property, and is of singular service, 
I believe, in every inflammation attended with weak- 
ness, and therefore^ I conceive, should be oftener 
given than is domnibnly done ; ^ut it is supposed to 
give strength, which would not acc(^ with inflam- 
mations attei^ed with too much strength and con- 
siderable irritation. 

Preparations of lead, given in very small doses, 
might be gi^n with success, in cases attended with 
great strength. 

Applications to the body to cure or resolve in- 
flammations are, with regaM to their mode of appli- 
cation, of two kinds ; one is applied to the part in- 
flamed, the other to some distant part : the first may 
be called local or absolute, respecting the part itself ; 
the f^cond, relative ; but even the first may be con- 
sidered as having a relative effect in one of its modes 
of action, viz. that called repulsion, from which local 
applications have by some been objected to, and it 
is principally local applications that can regel, al- 
though not literally. 

The first, or absolute effects of medicine, may be 
divided dn to two kinds, viz. one, the simple cure of 
the part ; the second procuring an irritation of another 
kind in the part ; both, however, aet locally, and 
their ultimate effect is local. Local applications to 
a part, where that application possesses really the 
powers of resolution, must be much more eflicacious 
than any of the other modes of resolution ; for in- 
stance, mercury has much greater powers when ap- 
plied iti^mediately to the venereal complaint, than 
when applied to the nearest surface ; where, how- 
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ever, we have not medicines that can resolve inflam- 
mation by application, theh ofi course the other 
method is the most efficacious; but whether we 
have external or local applications which have really 
a tendency to lessen the inflammatory disposition, is 
not well ascertained. I doubt our being in posses- 
sion of many that can remove the immediate cause. 
§uch would of course remove the aefion, or if not 
wholly, would^t least lessen it, and allow the in- 
flammation to go off. i, 

But most of our powers in this way appear to be 
of the soothing kind, which therefore lessen the ac- 
tion, although the cause may still exist,' and hence 
the effects are also lessened. This cither produces 
a termination of the inflammation, or it is protracted, 
the cause lessens, and the* inflammation w^ears itself 
out. 

As inflammation has too much action, which ac- 
tion gives the idea of strength, such applications as • 
weaken have been recommended, and cold is one of 
them. Cold, according to its degrees, produces two 
very different efiects'5 one is the exciting of action 
without lessening the powers, the other is absolutely 
debilitating, while at the same time it excites action, 
if carried too far : in* the first it becomes like i^uitablc 
exercise to the vascular system, as bodily exercise 
is to the muscles, increasing strength ; but when 
carried or continued beyond this point it lessens the 
powers, and becomes a weakener, calling up the 
action of resistance after the powers are lessened ; 
therefore cold should not be indiscriminately used, 
and should be well proportioned to the powers. 

Cold produces the action of contraction in the 
vessels, which is an action of weakness. A degree 
of cold suddenly applied, which hardly produces 
more than the sense of cold, excitdfe action after the 
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immediate effect is over, which is the action of dila- 
tation, and which is thd effect of the cold bath when 
it agrees ; and as cold produces weakness in propor- 
tion to its degree, its application should not be car- 
ried too far, for then it produces a much worse dis- 
ease, irritability ; or over-action to the strength of 
the parts, and then indolence too often commences. 
Cold might be supposed to act on ap inflamed part, 
similar to its action on a frozen plrt, restraining 
action, keeping it within the strength of the part in 
the one case, so as not to allow death to take place 
from over-action; and in the other to keep it within 
bounds *. 

Lead is also supposed to have considerable effects 
in this way, but I believe much more is ascribed to 
it than it deserves. 

The property of lead appears to be that of lessen- 
ing the powers and not the action, therefore should 
never be used but when the powers are too strong, 
and acting with too much violence : however, lead 
certainly has the power of producing the contraction 
of the vessels, and therefore Where there is great 
strength, lead is certainly a powerful application. 

Applications which can weaken should never be 
applied to an irritable inflammation, especially if the 


* As Cold can be applied tipon two very different princij>les, it is 
necessary to mention wliich is here meant. When cold is applied 
either within the powers of resistance of the part, to excite heat, or 
only for so short a time as to give the stimulus of coM, then a re- 
action takes place, and warmth is the consequence; but if cold is 
applied beyond the powers of resistance, then a contraction of the 
vessels takes place, and that contraction is in some degree perma- 
nent ; but this must be done with caution, for if continued too long, 
it will produce debility, and action will be excited which will be irri- 
table. In the present, the application of cold should only be sufficient 
to excite the contraction of the vessels, and that not continued too 
long, for reasons above signed. 
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irritability arises from weakness : I am certain I have 
seen lead increase such inflammak;ions, particularly 
in many inflammations of the eyes and eyelids ; and 
I believe it is a bad application in all scrofulous 
cases : in such cases the parts should be strength- 
ened without producing action. 

Warmth, moreespecially when joined withmoisture, 
called fomentation, is commonly had recourse to ; 
but I am certain that warmth, when as much as the 
sensitive principle can bear, excites action ; but 
whether it is the action of inflammation, or the 
action of the contraction of the vessels, I cannot de- 
termine ; we see that in many cases they cannot 
bear it, and therefore might be supposed to increase 
the action of dilatation, and do hurt ; but if that 
pain arises from the contraction of the inflamed ves- 
sels, tlien it is doing good, but this I doubt,. because 
I rather conceive the action of contraction would 
give ease. 

Acids have certainly a sedative power, as also al- 
cohol, and I believe many of the neutral salts. 

I believe it is not known that we have the power 
of adding strength to a part by local application ; 
that, in general, I believe, must arise from the con- 
stitution ; for although we have the power of giving 
action, yet this does not imply strength. 

Many local applications are recommended *to us, 
respecting many of which I have my doubts. 

The mode of cure by an irritation different from 
the disease, appears to increase the disease, but by 
destroying the first mode of action it produces ano- 
ther diseage, viz. one according to the mode of irri- 
tation of the application, and which more easily ad- 
mits of a cure than the first. I believe, however, 
that this takes place principally in specific diseases, 
and not so readily in common inflammation ; for a 
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common inflammation most probably would be in- 
creased by it. I iiave known specific inflammations 
much more easily cured by their specific medicine 
than the common inflammation of the same consti- 
tution, viz. I have seen a gonorrhoea and a chancre 
cured much more easily in some constitutions, than 
an inflammation from an accident, and oftener than 
once or twice in the same person. However, this 
mode will not do in all specific diseases, for the scro- 
fula will not change its nature by it, nor will the ir- 
ritable, although specific. T,he venereal gonorrhoea 
(if parts are very irritable) is an instance of this, for 
irritating injections increase it ; still we have many 
cutaneous inflammations cured in this way ; for a 
pretty strong solution of corrosive sublimate will 
remove an inflammation of the skin. The un- 
guentum citrinum, mixed with any common oint- 
ment, cures many inflammations of the eyelids ; yet 
• I believe that artificial irritations are similar to one 
another; and I do not know if there be any dif- 
ference between them, although I can conceive one 
may agree better with some constitutions than 
others. However, these local or immediate appli- 
cations can only be such as come in contact with 
the disease, which always must be some exposed 
surface, as when the skin of the eyelids, tonsils, &c. 
are inJiamed; but even there, some part must be 
affected by continued sympathy, if they produce a 
cure, as the inflammation generally goes beyond the 
surface of immediate contact. 

That inflammation which admits of repulsion, al- 
though by local means, might be considered here ; 
but, from its effects and connexion with the consti- 
tution, it comes in more properly with the several 
relations under which I shall consider it. 
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XII. General Observations on Repulsion, Sympathy, 
Derivation, Revulsion, and Translation. 

These terms are meant to be expressive of a 
change in the situation of diseased actions in the 
body, and they arc so named according to the imme- 
diate cause ; for any one disease may ‘admit of any 
of these modes equally ; that is, a disease which ad- 
mits of being repelled, may admit of being cured by 
sympathy, which probabl)^ includes derivation, re- 
pulsion, and translation. That such a principle or 
principles exist, is, I think, evident ; but the precise 
mode of action is, I believe, not known ; that is, it is 
not known what part of the body more readily*%c- 
cepts of the action of another; if there are such 
parts, they might be called correspondent parts, 
whether the action changes its place from repulsion, 
sympathy, derivation, or translation. In derivation • 
and repulsion, whether one mode of irritation is 
better than another, to invite or divert the action, 
and whether parts of a peculiar action do not re- 
quire a peculiar irritation to divert them ; to all 
this we are likewise totally strangers. 

It is not to my present purpose to go into the 
different effects of this principle ; although I must 
own it mi^ht be as useful a part of the healing art 
as any ; and even more, for it is probably the least 
known, as being the least intelligible, and therefore 
the more use may be derived from its investigation. 

The operations denominated by these terms, so 
far as thej^ exist, appear all to belong to the same 
principle in the animal economy, for they all consist 
either in a change of the situation of a disease or its ' 
action ; a change of the situation, as in the gout, a 
change of the action, as a swelling of the testicles in 
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the stopping of a gonorrhoea. This last is not pro- 
perly a chai%e o£ the situation of the disease, but 
only of the gener^ inflamral,tory action without the 
specific action ; these principles can only produce a 
change in the seat of action, not in any of the con- 
sequences of disease ; they have in some instances a 
connexion with the natural operations of the body, 
as it were interfering with them; and when that is 
the case, they in general must produce disease of 
some kind. Thus, the stopping of the menses, a 
local natural action, arising from the constitution, 
which may be effected by local applications, called 
repelling, by a derangement of the constitution, and 
by many consequences which depend on a deranged 
corifetitution simply ; or it may be drawn off by a de- 
rangement of the constitution, which is a kind of 
derivation or revulsion. W e find that local applica- 
tions derange ariso other parts, which have no visible 
effect upon the part of application as the above, nor 
any visible connexion with the parts whitdi assume 
the action. Thus cold, especially if wet be applied 
to the feet, will bring on complaints in the stomach 
and bowels, by sympathy; and the same mode of 
application of cold, if local, will produce a local 
complaint ; as cold air blowing on^,a part will bring 
on rheumatism. '■ 

Thdse changes were all supposed formerly to be 
of more consequence than I apprehend they really 
are; for they are only the change of situation of 
disease. They were introduced into the economy of 
disease from the idea of humours. Repellants were 
such applications as drove the humours out of a part, 
which would fall on some other ; sympathy consisted 
in another part taking them up ; derivation was a 
drawing off, or inviting the humours ; revulsion was 
the same; and translation was the moving of hu- 
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mours from one part to another. Thus we have 
those different terms applied to«that connexion of 
parts, by which one part being ^ected, some other 
is affected or relieved ; or as in translation, some 
other part takes up the disease as it were volun- 
tarily, as ^ often the case in the gout. All of these 
produce one of the symptoms of a disease, viz. sen- 
sation and inflammation ; but I believe seldom or 
ever real diseased structures. This agrees with 
what was formerly observed, that local inflanqma- 
tions depending on the constituti^, seldom or ever 
suppurate. ^ 

I believe that these powers have greater effects 
in diseases, depending on or producing action and 
sensation, which are called nervous, than on those 
producing an alteration in the structure of parts. 

Thus, we have the cramp in the leg cured by 
a gentle irritation round the lower part of the thigh, 
such as a garter, which may be said to arise from • 
derivation, or sympathy. 

I have known, in a nervous girl, a pain in one arm 
cured by rubbing the other* 

These cures by derivation, repulsion, translation, 
&c. do not deserve that name, although the patients 
are cured of th^ original disease, as in many cases, 
there is as large a quantity somewhere else in the 
body uncured ; for example, in those cases wh§re the 
cure is from some local inflammation being produced, 
and perhaps more violent than the first ; but in other 
cases where the cure arises only from an action in a 
part without a diseased alteration of structure, then 
the cure, ^in such cases, is performed without any 
other disease having been produced, such as sickness 
or vomiting curing a disease of the testicles. 

I have already observed that local applications 
were principally supposed to repel by the first or se- 
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cond mode enaction ; yet* internal medicines having 
a specific, or %hat »i»ight be called a local action, al- 
though given iute^pally, mli0 repel by*stopping the 
diseased action in the part which it cliiefly affects, 
such as. mercury falling on the mouth, might rejfel a 
disease from the mouth. Hemlock do the 

same, with regard to the head ; or tufp<totine with 
regard to the ura^hra. “ In the laat, we often find by 
taking balsams, that by stopping the discharge, a 
sweij^ing of the'' testicles comes on, or an irritable 
bladder. As rep^ion in this ivay is so evident 
it is less noticed.' ^flThe uncertainty iir the power of 
medicines, respecting repulsion, has lea st^^ons into 
more errorsihan any other principle in!!^e animal 
oeconomy, with regard to diseases. '* It,has..P|Sgrented 
their acting in ihany cases, where they igight have 
done it with safety and effect. A stronger instance 
cannot be given than in that species of the venereal 
disease, called a gonorrhoea, which they did not ven- 
ture to cure by local applications, for fear tf|f|^driving 
it into the constitution, and producing a pox; but 
they did not consider thal a gonorrhoea did not arise 
from the constitution, hut may be said to arise from 
accident, or at least is cntiiely local, and therefore 
no repulsion could take place. Th^jidca of repelling 
was first introduced when local diillases were sup- 
posed fo arise from a deposit or dei iv atiou of humours 
to a part, and is still retained by those who cannot 
or wdll not allow themselves to think better ; yet still 
the term might be applied to diseased action, for the 
removal of many diseased actions from a part which 
fall on some other part, is certainly the repelling of 
that diseased action ; but since it is not subdued, but 
only driven from the part, as is often the case with 
the gout, no cure is performed by this means. 

Both or either of the two local methods of remov- 
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ing disease, just now mentioned, vi*. whether by 
simply curing the disease, or fey* destroying the dis- 
eased action^ in conseiflience <Mf ^pxciting an action of 
another kind, may produce the eittect called repulsion ; 
but the former, I believe, can only take place jn in- 
flammati||ii^ arising from the constitution, and which 
being prev^ented from settling in . this part, return 
upon the constitutmn again, "tind olten fall upon some 
other part, viz. one next in order of susceptibility 
for such inflammation, as is often the ca,|e in the gout, 
and in many other diseases besidj^^flammation, as in 
many nervom^ complaints. St.'4^tus’ dance is a re- 
markabl^^stance of it ; but in this cj^e it is not to 
be consifi^ed a%,a cure of the disease, but only as a 
suspeil^jk^n o£:it^oie^tion in this part. 

I cotxld< conceive it possible i3iat the second mode 
of local cure, which is by producing an irritation of 
another kind, might not repel, although it cured the 
first oi^,local complaint, because there is in sucll 
modes w cure still a larger <]^antity of inflammation 
in the part than was pi'oduced by the disease (al- 
though of another kind^^ but as the idea of re- 
pelling is to have a disease s.omewhere, although not 
in the same place, keeping it in the present situation 
may be as projap^j if not more so, than in any other 
it might go to.^ But if, on the other hand, the con- 
stitution, requires to have a local complaint arising 
from itself, which, as it were, is drawing off' or re- 
lieving this constitutional disposition, then curing 
the one already formed, by producing another in the 
same part, can be of no service ; for if the artificial 
disease is.not of the same nature with the constitu- 
tional one, (which it cannot be) if it destroys tlie 
other, then it cannot act as a substitute for the 
other. We may observe, that by producing an ir- 
ritation of another kind in the gout, we may destroy 

G g 
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the gouty inflammation in the part, but cannot 
always clear the constitution of it ; there is, there- 
fore, no benefit arising from such practice in these 
cases. 

The repelling powers which act from applications 
being made to the parts immediately affected, or by 
the change of ,one disease into another, become the 
most difficult of any to be ascertained ; because it 
must be very difficult to say, what will merely repel, 
and what will completely cure, or perfectly change 
the disease. • Repulsion is certainly to be considered 
as a cure of the part, whatever may be the conse- 
quence ; and a chatige in tlie disease is certainly a 
cure of the first, although a disease may still exist in 
the part. 

That an artificial irritation made on one part does 
not (always at least) cure or remove a diseased irri- 
tation of a specific nature in another part, is, I think, 
evident in many cases, even although that specific 
should be an affection .of the constitution. This at 
least, was evident in a case of the gout, for when the 
gout was in some of the vital parts, and sinapisms 
were applied to the fee^j^ they did not relieve those 
vital parts, although the inflammation in consequence 
of the sinapisms was considerable : but this inflam- 
mation Jbrought on the gout in the feet ; and as soon 
as this happened, the vital parts were relieved ; from 
which it would appear, that a specific irritation re- 
quired a specific derivator. It may be supposed that 
the inflammation, in consequence of the sinapisms, 
brought on, or produced, such a derangement in the 
feet as made them more susceptible of the* gout ; or 
the inflammation became an immediate cause of the 
action of gout taking place there. 

It is plain too, that where there is a gouty disposi- 
tion, or a gouty action, in the constitution, a derangc- 
11 
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ment in a part may bring it on ; for in the above 
person, who had still those internal spasms recurring 
upon the least exercise or anxiety of mind, but was 
in all other respects, and at all other times well, by 
applying sinapisms a second time to his feet, .till a 
considerable cutaneous inflammation came on, the 
gout attacked the ball of the great tge of the right 
foot, and the last joint of the great toe of the 
left, which lasted about two days. This attack of 
gout, however, did not relieve him of the remaining 
spasms, as the first did ; and therefore was to be con- 
sidered an additional gouty action. This could cer- 
tainly not have taken place if the constitution had 
not been gouty. 

In diseases \»here we have no specific ajiplication 
capable of acting immediately, the advantages gained 
by derivation, revulsion, or sympathy, are much 
greater in many cases than by the eflects of any local 
application at present known ; and the medicines 
which are capable of producing this eifcct are orten 
such as would either have an eifect if applied to the 
diseased part, or would increase it. This arises from 
the dissimilar actions of tln^two parts ; that is, the 
diseased actions of ^the one being similar to or pro- 
ducing the actions of recovery in the dthcr ; nor is it 
difficult to conceive Avhy it should be so ; for since 
the medicines are not specifics, but only invite or 
remove the disease by that connection which the 
living powers of one part have with those of another, 
it is reasonable to suppose that this principle of ac- 
tion between the parts must be much stronger than 
the effect'i of many mediejnes which have only a ten- 
dency to cure ; or perhaps no tendency that way at 
all. Thus we find that vomits will often cure in- 
flammations of the testicles, when all soothing appli- 
cations prove ineffectual, and when the same emetic 
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could not have the least effect on the part itself, 
were it. applied to it. 

Thus, we also find that a caustic b^ind the ear 
will relieve inflammations of the eyes o/ eye-lids, 
when every application tb the parts affected hfes 
proved ineffectual, and when this caustic, if applied 
to the parts themselves pnly as a stimulant, would 
increase the disease. 

Sympathy, perhaps, (except the continued) in- 
cludes the mode of action in all of those which 1 
have called relatives, viz. repulsion, derivation,*revul- 
sion, and translation ; .jit least it is probably the same 
principle in the whole. What I would call a cure by 
sympathy, is producing a curative action In a sound 
part, that the diseased may take 6i#the same mode 
of action from sympathy, that it would takd on, if 
the curative was applied to ; so that sympathy might 
even be supposed to repel in cases which would 
admit of repelling, and fall on some other part, al- 
though not the part necessarily where the applica- 
tion was made. The difference between derivation, or 
repulsion, and sympathy, consists in derivation pro- 
ducing a disease in a sqpnd part to cure a disease in 
ano^ier part, as was observed while sympathy is 
applying the *cure to a sound part to cure the dis- 
eased ; ,but in many cases it will be very difficult to 
distinguish the one from the other. 

Sympathy is very universal, or more general than 
any ot|^ers ; for tliere are few local diseases that do 
not extend beyond the surface of contact, which 
produces continued sympathy *, and also there are 
few parts that have not some connection with some 
other part, which gives us remote sympathy. 

It may be recollected, that when sympathy was 
treated of, it was divided into continued, contiguous, 
remote, similar, and dissimilar. 
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The cure by continued sympathy is that applica- 
tion which we have reason to suppose would cure, 
if applied to the part itself ; such us applying mer- 
cury to tlie skin over a venereal node. The node is 
cured by its sympathizing with tl^ mercurial irrita- 
tion of the skin ; and the action of the sympathizer 
here is similar to the action of the part of application. 
Remote sympathy is seldom or ever* produced by a 
similarity of action in similar parts ; but most pro- 
bably cures by dissimilar modes of action in the^two 
parts,’ and therefore might be called dissimilar sym- 
pathy, viz. by stimulating the part of application in 
such a way that the sympathizer shall act in the 
same way as if the real application of cure was made 
to it, and yet mode of action of the part of appli- 
cation shall not be at all similifer to the sympatliizcj*. 
I can even suppose a local disease cured by sym- 
pathy, and by that medicine which would increase 
it, if applied immediately to it. Let us suppose, for 
example, any diseased mode of action, and that this 
mode could be increased by some irritating medicine, 
if applied to it ; but apply this irritator to some other 
part which this diseased p^t sympathises with, and 
that the sympathetic act in the diseased part shall 
be the same as if its curative medicine was aj^lied 
to it, similar to what would have taken place if its 
specific irritator mus applied ; then, in such a case, 
the medicine would cure by sympathy, although it 
would increase the disease if applied locally, or have 
no effect at all. ^ 

The contiguous sympathy is where it would ap- 
pear to ,act from the approximation of dissimilar 
parts, and therefore is not continued sympathy; nei- 
ther can it be called remote sympathy, as there ap- 
pears to be no specific connexion, but to arise en- 
tirely from contiguity or approximation of parts. 
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Of this kind are blisters on the head, curing h^d- 
ach ; on the chest, during pains in the chest ; to the 
pit of the stomach, to cure irrita^ons there ; to the 
belly, to^curj^.complaints of the bowels. 

The applications which^ct by contiguous sym- 
pathy, are only those which can be applied to the 
nearest surface to that which is inflamed, and the 
inflamed part beyond this surface becomes affected 
in some degree, similar to the part of application, 
such as the applications to the eyelids, when it is in 
the eye ; to the scrotum, when in the testicle ; to 
the abdomen, when some of the bowels are inflamed ; 
to the thorax, in inflammatimis of the lungs, &c. 

These may be either of the specific, stimulating, 
or soothing kinds, something which ^ects the parts 
in such a manner as' that a remote diseased action 
ceases. It may be specific, as opium applied to the 
pit of the stomach curing an irritation of that viscus ; 
stimulating, as blisters to cure inflammation in the 
subjacent viscera, as has been mentioned ; soothing, 
as fomentations to the abdomen to relieve complaints 
in the bowels. 

Derivation means a cessation of action in one part, 
in coiisequence^of an action having taken place in 
anotfl^er ; and when this is* a cessation of a diseased 
action, then a cure of that action in thepriginal part 
may be said to be performed; this cure was brought 
into use from the idea of humours ; that is, the 
drawing off of the humours from the seat where 
they liM taken possession ; but I believe much 
more has been ascribed to it than it deserves. 

How far it really takes place, I have pot been 
able fully to ascertain in all its parts ; that is, how 
far the real disease is invited, and accepts of the in- 
vitation ; but I have already observed, that there is 
such a principle of disease in the animal economy. 
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although we must see from derivation, that the same 
quantity, or perhaps more irritation, is retained in 
the constitution ; yet' the artificial irritation pro- 
duced being either such as more readily admits of a 
cure than the diseased p|rt, or being which 

aro not so essential to life, an advantage b^ this 
means is gained ; thus, burning the ear is practised 
as a cure for the tooth-£mh, and th£ part which is 
burnt more readily admits of a cure, than the tooth. 
We also find that blisters often cure or remove deep- 
seated pains, such as head-ach, and relieve the bladder 
when applied to the perineum. Blisters and caustics 
behind the ear, cure also inflammations of the eye. 

Less may be said on revulsion, since we have ex- 
plained derivayon. ^ 

To;draw off a disease always implies safe ground, 
and can be applied with safety in any disease ; re- 
vulsion can best be applied, when the disease attacks 
essential parts where the application cannot be so 
near as to imply derivation. 

Thus we find that vomits will cure an inflamma- 
tion of the testicles, white swellings, and even ve- 
nereal bubos ; and sinapisms applied to the feet re- 
lieve the head. * 

Translation difieVs from derivation, revulsioi^ and 
repulsion, only as it proceeds from a natural or spon- 
taneous cause, whereas these proceed front an arti- 
ficial, accidental, or external cause, and the common 
principle of them all seems to be sympathy ; for if 
not an act of its own, then it must be cither repelled, 
derived, or from sympathy. 

Very ^strange instances of translation are given 
us ; it has been supposed, that pus already formed 
has been translated to another part of the body, de- 
posited there in form of an abscess, and then dis- 
charged : this is an operation absolutely impossible ; 
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matter absorbed may be carried off by some of the 
secretions, such as; by the kidnies, which have a 
power of removing more than thgy secrete ; but the 
deposition p£.j>us is the same with its formation. 

Both i^vulsioQiiin repi^ion may be reckoned a 
species of translation. 

The gout moving of its own accord from the sto- 
mach to the foot, or from one foot to the other, may 
be reckoned a translation of the gout. 

XIII. Of the different Forms in which Medicines are 
appliedy and the subsiding of Inflammation, 

Fomentations, or steams, washes, and poultices, 
are the pommon applications to a part in a state of 
inflammation. The first, and last, are commonly ap- 
plied to inflammation arising from external violence, 
and proceeding to suppuration ; the second, ppm- 
monly to internal surfaces, as the mouth, nose, hre- 
thra, vagina, rectum, &c. The action of the two 
first is but of very short duration. 

Fomentations and steams, are fluid bodies raised 
into vapour : they may be either simple, or com- 
pound ; simple,, as steam, or vapour of water ; com- 
pound, as steam o%ivater impregnated with medi- 
cines. 

This Inode of applying heat, and moisture, ap- 
pears from experience to be more efficacious than 
when these are applied in the form of a fluid ; it 
often gives ease at the time of the application, while 
at other times it gives great pain ; but if it does 
give ease, the symptoms generally return ^between 
the times of applying it, aiid with nearly the same 
violence. How far the application of a medicine 
for fifteen minutes out of twenty-four hours, can do 
good, I am not certain : we find, however, that the 
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application of a vapour of a specific medicine, though 
but for a few minutes in the day, will have very con- 
siderable effects : fj^migations with cinnabar, may 
serve as an instance. The fomentatioius ai# com- 
monly composed of the dl|coction^|f herbs’^ some- 
times the marsh-mallows. Sic. but ortener of the de- 
coction of herbs possessing essential oil, which 1 
believe are the best, because I suppose that what- 
ever will excite contraction of the vessels, will iiir 
some degree counteract the dilating principle : vi- 
negar, as well as spirits, are put into it ; how far 
they stimulate to contraction, I do not know, but 
rather believe they remdve imtation, which must 
lessen the inflammatbry action. 

Washes are in general fluid appliciitions," ^d are 
more commonly applied to inflammations of internal 
surfaces, than of the common integuments : there are 
washes to the eye, called collyria; washes to the 
mouth and throat, called gargles; washes to the* 
urethra, called injections ; and to the rectum, called 
clysters; but I am fearful that we are not yet ac- 
quainted with the true specific virtues of these 
washes, at least there is something very vague in 
their application. There are, for ins^tance, astrin- 
gent washes for the inflammatid^ of the eye, sfich 
as white and yjblue vitriol, alum, &c. ; stimulating 
warm gargles for inflammations of the throat, such 
as mustard, red port, claret with vinegar and honey; 
but to moderate or resolve external inflammations, 
they do not apply substances with any such proper- 
ties. How absurd would it appear to surgeons in 
general, if jany one made use of the same application 
to an inflammation in any other pairt ; yet I do not 
know if there is any dilference between an inflam- 
mation of the eye or throat, and one in any other 
part, if the inflammations are of the same kind: 
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mercury cures a venereal inflammation, either of the 
eye or throat, as easily as a venereal inflammation 
any wher^ else, because it is anjinflammation of the 
same MIpid. « 

The^applications, lik^Tfomentations, are of short 
duration, for there is no possibility of applying- these 
powers constantly, except in the form of a poultice, 
whose operation is somewhat similar;’ and, indeed, 
they are only substitutes for a poultice, where that 
mode of application cannot be made use of, as I ob- 
served with respect to internal surfaces. 

Poultices are constant applications, and like fo- 
mentations may be of two kinds, either simply warm 
and wet, or medicated. The ^*eatest effect that a 
poultice can produce must be immediate, but its 
power will extend beyond the surface of contact, 
although only in a secondary degree. 

To the common inflammation, the simplest poul- 
tice is supposed to be the best, and that effect I be- 
lieve is only by keeping the parts easier under the 
complaint; but I am of opinion, that such do not 
affect the inflammation any other way. A common 
poultice is, perhaps, one of the best applications 
when we mea,p to do nothing but to allow i]^ature to 
perform the cure %ith as much ease to herself as 
possible. 

Poultices may be medicated, so as to be adapted 
to the kind of inflammation ; such as the solution of 
lead, opium, mercury, &c. ; in short, they may be 
compounded with any kind of medicine. 

Whatever the disposition is which produces in- 
flammation, and whatever the actions ,are which 
produce the effects, that disposition under certain 
circumstances, viz. when it arises either from the 
constitution or the parts, can be removed, and of 
course the actions excited by it. The disposition 
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for inflammation shall have taken place> and the 
vessels which are the active parts^shall have dilated, 
and allowed more hlpod to enter them, so that the 
part shall look red, hut no hardness or fulndi!^ shall 
be observed, and the wholly shall sii^ide heiSite. ad- 
hesions have been formed; or if ii^ammation has 
gone so far as to produce swelling, which is the ad- 
hesive stage of the disease, it by certain methods 
can he frequently so assuaged as to prevent suppu- 
ration taking place, and then the parts will fall back 
into their natural state, which is called resolution ; 
some adhesions being perhaps the only remaining 
consequences of the inflairimation. 

The same methodls are likewise often used with 
considerable success in lessening inflammation aris- 
ing from violence, so as to prevent suppuration en- 
tirely ; but ill many of these cases they are not suffi- 
cient, and in those where it cannot be prevented, yet 
it may be lessened by the same means. 

As the first symptom of inflammation is commonly 
pain, so is the first symptom of resolution a cessation 
of that pain, as well as one of the symptoms of sup- 
puration, which is a species of resolution. I have 
known |he cessation of pain so quick, as to appear 
like a charm, although no othei^ visible alteration 
had taken place, the swelling and colour being the 
same. 

Why inflammation of any kind should cease after 
it has once begun, is very difficult to explain, or 
even to form an idea of, since yet we have no mode 
of counteracting the first cause or irritation ; it may 
be supposed to arise from the principle of parts 
adapting themselves in time to their present situa- 
tion, which 1 call custom, and that therefore in order 
to keep up the inflammation, it would be necessary 
for the cause to increase, in proportion as the parts 
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get reconciled to their present circumstances; but 
allowing this to be the cause, it will not account for 
their returning back to their natural or original state, 
when tSiis increase of irritation ceases, and only the 
last or original irritatit^ remains ; for upon this 
principle, they only grow more easy under their pre- 
sent state ; or perhaps, which is worse, acquire a 
liabit of it, which may be the cause of many indolent 
specific diseases. 

If we suppose the removal of the original cause to 
be sufficient to stop the progress of inflammation, 
and when this is stopped, that the parts cannot easily 
remain in the same inflamed state, but by their own 
efforts begin to restore themselves to health ; wdiich 
we can easily conceive to be the case in specific dis- 
eases, especially those arising from poisons of such 
kinds as to be capable of a termination, as the small- 
pox ; or where a cure can be administered for the 
effects of the poison, as in the lues venera ; then we 
must conclude that the inflamed state is an uneasy 
state, a force upon the organs which suffer it ; like 
the bending of a spring, which is always endeavour- 
ing to restore itself, and the moment that the power 
is removed, returns back to its natural stat|p again ; 
or it may be like the mind, forgetful of injuries. 

XIV. Of the Use of the Adhesive Inftanunation. 

THis^inflammation may be said in all cases to arise 
from a state of parts in which they cannot remain, 
and therefore an irritation of imperfection takes place. 
It may be looked upon as the effect of wipe counsels, 
the constitution being so formed as to take sponta- 
neously all the precautions necessary for its defence ; 
for in most cases we shall evidently see that it an- 
swers wise purposes. 
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Its utility may be said to be both local and con- 
stitutional, but certainly most so .with regard to the 
first. Its utility is most evident when it arises from 
a disease in a part, whether this proceeds frdm the 
constitution or otherwise,%nd wheit it does, it must 
be considered as arising from a state in which that 
part cannot exist, as in exposure, and therefore is 
the first step towards a cure. It is often of service 
in those cases which arise from violence, although 
not necessarily so, the injured parts not being al- 
ways under the necessity of having recourse to it, 
as was shewn in treating of union by the first inten- 
tion. 

When the adhesive inflammation arises from the 
constitution, it may depend on some disease of that 
constitution ; and if so, it may be conceived to be of 
use to it, especially if it should be supposed to be 
the termination of an universal irritation in a local 
one, by that means relieving the constitution of the* 
former, as in the gout ; but when it is only the sim- 
ple adhesive inflammation that takes place, I am 
rather apt to think that it is more a part of the dis- 
ease, than a termination of it, or an act of the con- 
stitution. 

The adhesive inflammation serves as a check to 
the suppurative, by making parts, which otherwise 
must infallibly fall into that state, previously unite, 
in order to prevent its access, as was described in 
the adhesive inflammation being limited ; and where 
it cannot produce this effect, so as altogether to hin- 
der the suppurative inflammation itself from taking 
place, it becomes in most jcases a check upon the ex- 
tent of it. This we see evidently to be the case in 
large cavities, as in the tunica vaginalis after the 
operation of the hydrocele ; for after the water has 
made its escape, parts of the collapsed sack fre- 
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quently unite to other parts of the same sack by this 
inflammation, andcthereby preclude the suppurative 
from extending beyond these adhesions, which so far 
prevents the intention of the surgeon from having 
its full effect ; and often, >On the other hand, the ad- 
hesive state of the inflammation takes place univer- 
sally in this bag, in consequence of the palliative 
cure, which produces the radical, and thereby pre- 
vents .a relapse. In the hernia it performs a cure by 
uniting the two sides of the sack together, by means 
of slight pressure, so that we should understand per- 
fectly its mode of action, where it can prevent a 
cure, and where it can perform one. In still larger ca- 
vities, such as the abdomen, where often only a partial 
inflammation takes place, as is frequently the case 
after child-bearing, and in wounds of this cavity, we 
find this inflammation produced, which either pre- 
vents the suppurative altogether, or if it docs not, 
it unites the parts surrounding the suppurative cen- 
tre, and confines the suppuration to that point ; and 
as the abscess increases in size, the adhesive inflam- 
mation spreads, uniting the parts as it spreads, so 
that the general cavity is excluded. Thus the sup- 
puration is confined to the first point, and forms there 
a kind of circumscribed abscess, as will be more fully 
explained hereafter. 

In inflammations of the pleura or surface of the 
lungs, the same thing happens, for the adhesive in- 
flammation takes place, and the surfaces are united, 
which union going before the suppurative confines 
it to certain limits, so that distinct abscesses are 
formed in this union of th^ parts ; and th& whole ca- 
vity of the thorax is not involved in a general sup- 
puration ; such cases are called the spurious em- 
pyema. 

The cellular membrane, every where in the body. 
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is united exactly in the same manner, the sides of the 
cells throw out, or as it were, sweat out the uniting 
matter, which fOUs the cavities and unites the whole 
into one mass. 

The adhesive inflammation often disposes^ the 
parts to form a cyst, or bag ; this is generally to 
cover some extraneous body that does not ifritate 
so much as to produce suppuration : such as a sack 
formed to enclose a bullet, pieces of glass, &c. . 

With the same wise views it unites the parts or 
cellular membrane which lies between an abscess, and 
the spot where that abscess has a tendency to open, 
as will be more fully explained hereafter, when I come 
to treat of ulceration. 

The lungs are so circumstanced as to partake of 
the effects of two principles, the one as an internal 
uniting surface, the other as a secreting surface; the 
last of which constitutes the peculiar structure and 
use of this viscus ; and the first is no more than the * 
reticular or uniting substance of those cells. The 
internal or the uniting membrane of the lungs unites 
readily by the adhesive inflammation, as in the cellu- 
lar membrane through the body generally ; but the 
air-cells, like the inner surface of the urethra, nose, 
intestines, S:c. pass directly into the suppurative in- 
flammation, and therefore do not admit of the adhe- 
sive, by Tillich means the matter formed is obliged 
to be coughed up, which produces symptoms jiccu- 
liar to the parts affected ; and it is perhaps almost 
impossible to produce an inflammation on either of 
those two surfaces without affecting the other ; which, 
probably, is one reason why the treatment of in- 
flammation in those parts is attended with such bad 
success. 

We cannot give a better illustration of the use of 
the adhesipns produced in consequence of this in- 
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flammation, than to contrast it with the erysepela- 
tous, of which I have already given an account. 

When^he ef§<6epelatous inflammation takes place, 
the’ matter gets very freely into the surrotmding and 
sound cellular membrane, and then diffuses itself 
almosl^pver the whole body ; while, in another kind 
of cdbititution, the adhesive inflammation would 
have been produced, to have prevented its progress. 

A man was attacked with a violent inflammation 
on each side of the anus, which I did not see till 
some days after it began. It had the appearance of 
the suppurative inflammation joined with the eryse- 
pelatous ; for it was not so circumscribed as the 
suppurative, nor did it spread upon the skin like 
the tru^ erysepelatous, and the skin had a shining 
oedematous appearance. The inflammation went 
deeper into the cellular membrane than the true 
erysepelatous. 

' He was bled. The blooid; was extremely sizy. He 
took a purge and was fomented. He had a difficulty 
in making water, most probably from the pressure 
of the swelling upon the urethra. The day follow- 
ing I observed that the scrotum of that side was„very 
much swelled, wliiclj had extended up the right 
spermatic chord ; on examining this swelling, I 
plainly felt a fluid in it, with air, which sounded on 
being shaken. The case now iflainly discovered it- 
self. I immediately opened the suppuration on each 
side of the anus, which discharged a dusky-coloured 
pus, very with a good deal of air. Upon squeez- 

ing the swelling in the scrotum, &c. I could easily 
discharge the matter and air by these openings, there- 
fore made him lie principally upon his back, and 
squeeze these swellings often, with a view to dis- 
charge this matter by the openings ; the matter at 
the part where it w'as formed, was not contained in a 
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bag or abscess^ but formed in the cellular inembranc, 
without previous adhesion. 

The scrotum yow inflamed, anc||icem^ Jo have a 
tenden%r to open; at le^t it looked Jivi^Tj and 
spotted. I opened it at»this part, and it discharged 
a good deal of matter and air. A gcneral^juppura- 
tion came upon the whole cellular membrai^||lf those 
parts, and the matter passed up through the cellular 
membrane of the belly ; and the cellurar membrane 
of the loins was loaded with matter, from its sinking 
down from the cells of the abdomen. I made open- 
ings there, and could squeeze out a great deal of 
matter and air. A mortification came on just above 
the right groin, and when I removed the slough, 
matter was discharged. I also made openings on the 
loins, on the side of the abdomen, &c. He lived but 
a few days in this way, in which time the cellular 
membrane was hanging out of the wounds like W'et 
dirty tow. 

The adhesive inflammation takes place in conse- 
quence of accidents, w^hen it is impossible it should 
ever produce the same good effects, such as in wounds 
which are not allowed or cannot heal by the first in- 
tention ; for instance, a stump after amputation, and 
many other m oimds ; but it is one of those fixed, and 
invariable princijdes of tiie animal machine, wdiich, 
upon all such irritations, uniforndy produces the 
uniting process, tll^ugh, like many other principles 
in the same macliine, these effects are perhaps not 
so much required, so that although a ^uud is not 
allow^ed to hcail, or cannot heal by ixico* of tlie ad- 
hesive infieinrnetion, yet the surrounding parts go 
tlirough the comuion coirsequences of being wounded, 
and the surrouiulin.g (jells are united, as was de- 
scribed when I treated of union by tlie first iiiten- 
tion. It first throw's out the blood, a ; if the inten- 

11 h 
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tion was to unite the parts again ; the newly cut or 
torn ends of the vessels, however, soon contract and 
close up, th^ the discharge is j^iot blood, but a 
serum with the coagulating part of the bloody similar 
to that which is produced by the adhesive state of 
inflammation, so that they go through the two first 
processfbs of uniori^ therefore the use of the adhe- 
sive inflammation does not appear so evidently in 
these cases, as in spontaneous inflammation ; how- 
ever, in case of wounds, which are allowed to sup- 
purate, it answers the great purpose of uniting the 
cells at the cut surface from their being simply in 
contact with each other, as has been described, which 
confines the inflammation to that part, without which 
the irritation arising from this state of imperfection 
might h^b been communicated from cell to cell, and 
proceed farther than it commonly does. The cut 
vessels, by this means, are also united, which hinders 
the progress of inflamma^pn from running along 
their cavities, as we find sometimes to be the case in 
the veins of a wounded surface, where this inflam- 
iQation has not taken place. From every thing 
which has been said, it must appear, that all surfaces 
which are suppurating in consequence of this in- 
flammation, have their Ibasis in that state of the ad- 
hesive inflammation, which very nearly approaches 
to suppuration ; and this inflammation is less and 
less, as it recedes further from th* upporting centre. 
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When the adhesive inflammation is not capable of 
resolution, and has gone as far as possible to prevent 
the necessity of suppuration, especially in those 
cases that might have admitted of a resolution, as in 
spontaneous * inflammations in general, where there 
has neither been an exposed laceration of the solids, 
nor, as before mentioned, loss of substancc,.^nt where 
the natural functions of the part have only been so 
deranged that it was unable to fall back into a na- 
tural and sound state again ; or secondly, where \t 
was a consequence of silch accidents as the effects of 
the adhesive could not in the least prevent, (as in 
wounds that were prevented from healing by the 
first or second intention), then under either of these 
two circumstances suppuration takes place. 

The immediate effect of i^ppuration is the pro- 
duce of the pus from the inflamed surface, which 
appears in such cases, or under such circumstances, 
to be a leading st(||||[^to the formation of a new sub- 
stance, called granulations, which granulations are 
the third method in the first order of parts, of restor- 
ing Ithose parts to health ; but upon all internal ca- 
nids, suppuration is certainly not a leading step to 
granulatlbns, which wilt be explained hereafter. 

* I have used this word to denote a case where no visible cause of 
inflammation existed ; for strictly there can be no such thinjj in na- 
ture as spontaneous. 
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The same theory of the adhesive inflammation re- 
specting the vessels is, I believe, applicable to the 
suppurativ^^ for when suppuration is the first, wc 
have the vessels in the same state as in the adhesive 
whey it happens, but their dispositions and actions 
must have altered, there being a great difference’ in 
their effects. 

This is so iiiuch the case, tlnat the true inflamma- 
tory disposition and action almost iinmediately ceases 
upon the commencement of suppuration; hhd al- 
though the vessels may be nearly in the same state, 
yet they are in a much more quiescent state than 
before, and have acquired a new mode of action. 

I shall endeavour to establish, as an invariable fact, 
that no suppuration takes place which is not pre- 
ceded b/^nflammation ; that is, no pus is formed 
but in consequence of it : that it is an effect of in- 
flammation only, is proved in abscesses, from a breach 
in the solids attended with exposure, and from ex- 
traneous matter of all kinds, whether introduced or 
formed there. In abscess, suppuration is an imme- 
diate consequence of inflammation ; from the expo- 
sure of internal cavities no suppuration comes on till 
inflammation has formed the disposition and action; 
and altliough we find collections of extraneous mat- 
ter something like pus, in diflerent parts of the body; 
yet such extraneous matter is not pus : however, 
towards the last, in such collections, pus’ is often 
formed, but then this is in consequence of iiplam- 
mation having taken place towards the surface.; and 
when such collections are opened they immediately 
inflame, universally similar to every branch of the 
solids, and then the future' discharge is pus, of all 
which I shall noAv treat. 

The irritation, which is immediately the cause of 
suppuration, is the same, from whatever cause it 
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may proceed, similar to that which produces the ad- 
hesive stage ; it is a similar process going through 
the same stages, and is attended witH' nearly the 
same circumstances, whether it takes its rise from 
external violence, the constitution, or a disposition in 
the part if all other circumstance^ are equal ; how- 
ever, it is not so general in its causes as the adhesive, 
■ for the thickening process will take pl^ce in many 
diseases, where true suppuration is not admitted ; as 
in some scrofulous cases, some venereal, and also 
cancers ; suppuration, therefore, depends more on the 
soundness of parts than the adhesive ; and this is so 
much the case, that we can, in some degree, judge 
of a sore simply by its discharge. 

It appears very difficult to give a trueliftnd clear 
idea of the whole chain of canscs leading to suppu- 
ration.* The immediate state of parts, w hich may be 
called the immediate cause, I conceive to be such a^j 
cannot carry on its usual functions of life, and which 
state of parts I have called the state of imperfection, 
let the cause of that state be what it will : we have 
shown that irritation simply is not always sufficient, 
it often only brings on the adhesive stage, which is 
in most cases intended to prevent the suppurative, 
as has been observed. 

It is a curious fact, to see the same mode of ac- 
tion producing two such contrary effects, and each 
tending to a cure ; the first producing from necessity 
the second, and being also subservient to it. Vio- 
lence done to parts is one of the great causes of sup- 
puration ; but we have already remarked, that vio- 
lence sintply does not always produce this iuflain- 
roation : that it must be a violence follow'ed by a 
prevention of the parts performing their cure in a 
more simple way, viz. a restoration of tlicir struc- 
lure, so as to carry on the animal functions of the 
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part, or in other words, a prevention of union by the 
first or second intention, or attended with this cir- 
cumstance of the parts being kept a sufficient time 
in that state into which they were put by the vio- 
lence ; or, what is something similar to this, violence 
attended with in ^ part, such as in many 

bruises, mortifications, sloughs in consequence of 
caustics, &c. which, when separatf^ have exposed 
internal surfaces *. . 

Various have been the opinions on this subject ; 
and as every violence committed from without, un- 
der the circumstances before mentioned. Is exposed 
more or less to the surrounding air, the applications 
of this matter to internal surfaces has generally been 
assigned as a cause of this inflammation; but air 
certainly has not the least effect upon those parts ; 
for a stimulus would arise from a wound were it 
oven contained in a vacuum. Nor does the air get 
to the parts that form circumscribed abscesses so as 
to be a cause of their formation, and yet they as rea- 
dily suppurate in consequence of inflammation as 
exposed surfaces. 

Further^^in many cases of the emphysema, where 
the air is diffused over the whole body, we have no 
such cffe.qt, and this air not the purest, excepting 
there is* produced an exposure or imperfection of 
some intern^ surface for this air to make its escape 

• But hep wc may just repark, that the first processes towaftis sup- 
puration in cases of mortification, where a separation must take place 
prior to suppuration, are different from the foregoing ; because the liv- 
ing surface is to separate from it the dead parts, and therefore another 
action of the living powers is rcquirecl, which is what I call ulceration ; 
and by tlie phenomena on this occasion, it would appear that nature 
can carry on two processes at one and the same time ; for while the 
separation is carried on by tlfe absorbents, the arteries are forming 
tliemselvcs for suppuration ; sd4hat'*at the same time the part is go- 
ing through these two very different sjjccics^ of inflammation. 
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by^ and then this part inflames. Nay, as a stronger 
proof, and of the same kind with the former, that it 
is not the admission of air which makes parts fall 
into inflammation, we find that the cells in the soft 
parts of birds, and many of the cells and canals of 
the bones of the same tribe of animals, which com- 
municate with the lungs *, and'**^ .all times have 
more or less air m them, never inflame ; but if these 
cells are expoiS^Ja in an unnatural way, by being 
wounded, &c. then the stimulus of imperfection is 
given, and the cells inflame, and unite if allowed ; 
but if prey^ted, they then suppurate, granulate, &c. 

The same observation is applicable to a wound 
made into the cavity of the abdomen of a fowl ; for 
there the wound inflames and unites to th^ intcstines 
to make it a perfect cavity again ; bpt if this union 
is not allowed to take place, then more or less of the 
abdpmeii will inflame and suppurate. 

If it was necessary that air should be admitted in 
order for suppuration to take place, we should not 
very readily account for suppuration taking place in 
the nose from a cold, as this part is not more under 
the influence of air at one time than at another ; nor 
is the urethra in a gonorrhoea aflected by 4he air more 
at that time than at any other ; these parts being at 
all times undej: the same circumstances^' wkh respect 
to air, tlierefore there must be anoth^ Itausc. 

The sympathetic fever has been supposed a cause, 
which will be considered whep I treat of the*forma- 
tion of pus. " 

In cases of violence I have endeavoured to give a 
tolerably* distinct idea of the steps leading to suppu- 
ration ; but we are still at a loss with respect to the 
immediate cause of those suppurations which aijpear 

•< . 1-f 

* Vide Observations on certain Barts of the animal fEconoiny, 
jutge 80 . 
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to arise spontaneously ; for in these it is almost im- 
possible to determine whether the inflammation itself 
be a real disease, viz- an original morlEiid affection, or 
whether it may not be (as is evidently the case from 
external violence) a salutary process of nature to 
restore parts whose functions, and perhaps texture, 
has been destroydlftiy some previous, and almost im- 
perceptible disease or cause. Sup ny ation being, in 
cases of violence, a means of res^'ation, a^Tprds a 
presumption that it is a like instrument of naitlhre. in 
spontaneous cases. If it is the first, viz. aTeal disease, 
then two causes that are different in thc^^Clves can 
produce one effect, or one mode of action, for the 
result of both is the same ; but if it is the last, then 
suppuration, must be considered as depending on 
exactly the same stimulus being given, as in the 
above-mentioned instance of violence. 

Suppuration does not arise from the violence of 
the action of the parts inflamed, for that circum- 
stance simply rather tends to produce mortificaf^n ; 
and we see that in the gout which does not suj^^ii- 
rate, there is often more violent inflammation thah m 
many others that do ; all internal can^s likewise sup- 
purate with^ery slight inflammation, when not in an 
irritable habit ; but if of a very irritabld disposition, 
the actio#yVjill almost exceed suppuration, and'by 
its bccomiri^^hilder, suppuration will come^on. 

But if yve suppose the cause of inflammation to 
be a disposition in th^narts of such actions, wit^jut 
the parts themselves nPng either diseased, or in ^iich 
state to be similar to the destruction or alteration of 
their texture, this inflammation then may arise, from 
a vast variety of causes, wdth w'hich ^c are at pre- 
sent totally unacquainted ; nay, which we do not 
perhaps even suspect ; ahd this^ last opinion, upon a 
sli^it-, view, would seera^to be the most probable. 



OF THE SUPPURATIVE INFLAMMATION. 


473 


because we can frequently put back these spon- 
taneous inflammations, which would not be the case 
if they came on fr5m the destruction of a part, or any 
thing else whose stimulus was similar to it, for no such 
thing can be done with wounds : if they are not si(»on 
united by the first intention, they must suppurate : 
however, tliis argument is not conclllliive, for we can 
prevent suppuratimi in tliose arising ^'om accident, 
by unitiim them Bjf^e second intention, which is pre- 
venting suppuration, by acting as a kind of resolution. 

Although ,§pppuration is often produced without 
much visibjy^iolcncc of action in the part, yet when 
it is a consequence of a healthy inflammation, we find 
in general that the inflammation has been violent. 

It is always more violent than in its pre^ding in- 
flammation ; and in such ca^es it would appear to be 
little more than an increased action, out of which is 
produced an entire new mode of action, and which 
of course destroys the first. 

It4§ from this violence that it produces its effects 
so qhickly; for the inflammation which is capable 
of prSducing quickly so great a change in the opera- 
tions of the parts, as suppuration, must be violent ; 
because it is^4 vmlence committed upon^e natural 
actions and structure of the parts. 

This inflammation will also be more or leiAs accord- 
ingsio the violence of the cause produt^g it, com- 
pared with the state of the constitution and parts 

Tne inflammation which pri^des suppufation is 
much more violent in those cases where it appears 
to arise spontaneously, tl\an when it arises from any 
injury done by ’^ioleiice. A suppuration eaual in quan- 
tity to that from an amputation of the^high, shall 
have been preceded by a muCh greater inflammation 
than that which is a consequence of the amputation. 
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This inflammation would seem to vary somewhat 
in its effects according to the exertion of that power 
during its progress ; for in propornon to its rapidity 
the cause is certainly more simple^ and its termina- 
tion, and effects more speedy and salutary; and this 
idea agrees perfectly with inflammation in conse- 
quence of accidents, for there it runs through its 
stages more rapidly, and with less inflammation ; ne- 
cessity appears to be the leading i^use here* 

This seems to be the case even in those parts 
which have a tendency to slow and specific diseases ; 
as, for example, in the breasts of wqpaen, or the 
testicles in men. For if these parts inflame quickly, 
the effects will be more salutary than if Jthey inflamed 
slowly, in other words, those parts are capable of 
being affected by the common suppurative inflamma- 
tion, which in most cases terminates well ; perhaps 
the specific inflammation is slow in its progress and 
operation, and such slowness marks it to be an in- 
flanunation of some specific kind. 

In whatever light we view this fact, it at least 
leads us with more certainty to what tlie effects of an 
inflammation will be, and thus often to form a just 
prognostio^ 

Suppuration takes place much more readily in in- 
ternal canal^ than internal cavities. 

Suppuration takes place more readily ppou the 
surface of canals than in either the cellular or in- 
vesting membrane. The same cause which would 
produce'a suppuratid5i in thei first parts, would only 
produce the adhesive in the other ; for instance, if 
a bougie is introduced into the urethra ,for a few 
hours, it wil^ produce suppuration ; whUe,if a bougie 
was introduced into either the tunica vaginalis testis, 
or the abdomen, but for a few ^hours, it would only 
give the disposition for adhesions, and even might 
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not go the length of this stage of inflammation in so 
short a time; b^t such surfaces often produce a 
greater variety of matter than a sore, it is not always 
pus; and this, probably, arises from* the cause not 
being so easily got rid of. An irritation in,4he 
bladder from stone, stricture in the urethra, or dis- 
ease of the bladder itself, gives us & great variety of 
matter ; pus, mngus, slime, are often all found ; 
sometimes only one or two of them. I have some 
idea that the mucus is easiest of production ; but 
I am certain, that for the formation of slime, the 
greatest irritSition is required. 

I. T/ie Syr^toms of the Suppurative Inflammation. 

This inflammation has symptoms common to in- 
flammation in general ; but it has these in a greater 
degree than the inflammation leading to it, and has 
also some symptoms peculiar to itself ; it thereford 
becomes necessary to be particular in our descrip- 
tioja of these peculiarities. 

The sensations arising from a disease generally 
convey some id^ of its nature ; the suppurative in- 
flammation ^ives u§ as much as possible ‘‘the idea of 
simple pain, without having a relation to any other 
mode of sensation : we cannot annex ^n epithet to 
it, but ih will vary in some degree, accblding to the 
nature of the parts going ihto suppuration, and what 
was remarked, when treating pf the adhesive state, 
is in some degree applicable here. 

This pain is increased at the time of the dilating 
of the arteries, which ^ives the sensation called 
throbbing, in ,;^hich every one can c<|unt his own 
pulse from paying attention merely to the inflamed 
part ; and perhaps this last symptom is one of the 
best characteristics of this species of inflammation. 
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When the inflammation is moving from the adhe- 
sive state to the suppurative, the pain is consider- 
ably increased, (and which would%cem to be the ex- 
tent of this opofation in the part) ; but when suppu- 
ration has taken place, the pain in some df^ree sub- 
sides ; however, as nlceratk^ begins, it in some degree 
keeps up the paifl, and this is more or less according 
to the quickness of ulceration, but the sensation at- 
tending ulceration gives more the tdea of soyencss. 

The redness that took place in the* adhesive stage 
is now increased, and is of a pale scarlet. This is 
the true arterial colour, and is to be^ accounted a 
constant symptom, as we And it in all internal in- 
flammations, when at any time exposed5%s well as in 
those that are external. 

Besides, I observed in the introduction to inflam- 
mation, and when treating of the adhesive state, that 
the old vessels were dilated, and the new ones were 
formed; these effects, therefore; 'are hero carried still 
further in the surrounding parts, which do not sup- 
purate, and constitute two other causes of this red- 
ness being increased, by the vessels becoming still 
more numerous, and the red part of the blood being 
pushed more forward into many vessels, where only 
the serum and coagulating lymph went ‘before. 

The part which was firm, hard, and swelled, while 
in the first stages, or the adhesive state, now Jbeebmes 
still more swelled by the greater dilatation of the 
vessels, and greater quantity of extravasated coagu- 
lating lymph thrown out, in f^rder to secure tlie ad- 
hesions. 

The oedematous swelling surrounding thciadhesive 
gradually spreads into the neighbouring parts. 

In spontaneous suppurations, one, two, three, or 
more parts of the inflammation /lose the power of 
resolution, and assume exactly the same disposition 
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with those of an exposed surface, or a surface in 
contact with an extraneous body. If it is in the 
cellular membrane that this disposition takes place, 
or in the investing membranes of circumscribed ca- 
vities, their vessels now begin to alter their disposi- 
tion and riiode of action, ^nd continue changing till 
they gradually form themselves to ^hat state which 
fits them to form pus ; so that the ’effect or dis- 
charge is gradually changing from coagulating lymph 
to pus ; hence commonly find in abscesses, both 
coagulating lymph and pus, and the earlier they are 
opened the greater is the proportion, of the former. 
This gave rise to the common idea and expression, 
“ That the master is not concocted or, “ The ab- 
scess is not yet ripe.” The real meaning of which 
is, the abscess is not yet arrived at the true suppu- 
rative state. 

From hence it must appear that suppuration takes 
place upon those surfaces without a breach of sblids . 
or dissolution of parts, a circumstance not commonly 
allowed * ; and when got beyond the adhesive state 
they become similar in their suppuration to the inner 
surfaces of internal canals. 

There is a certain period in the inflammation, 
when the supjpurativb disposition takes place, which 
is discovered by new symptoms taking place in the 
constijtution, vi:^. the shivering. 

* The knowledge of this fact in some of the larger cavities is not 
quite new ; for I remember, about the 1749 or 1750, that a 

young subject came under our i^spectioui and on opening the thorax 
it was found on the left side to contain a considerable ejuantity of pus. 
Upon examining the pleura and surface of the lungs, they were found 
to be pcrfectlj^ entire. This was tiuken notice of by Dr. 'Hunter as a 
new fact, that suppuration ( oiild take place without a breach of sur- 
face ; and he sent to Mr.^iSamuel Sharp to see it. It was also new 
to him, and he tmblished it in his Critical Inquiry. Since that period 
it Iras been often obscrvetl in the peritoneal inHammution. 

9 
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Although the sudden effects produced in the con- 
stitution would shew that this change of disposition 
is pretty quick, yet its effects in the parts must be 
far from imme<|iate, for some^time is required for the 
vessels to be rormed by it, so as to produce all the 
consequences intended nature ; and, '^deed, we 
find it is some time before suppuration completely 
takes place ; 'and that it is sooner or later according 
as the inflamed state is backwar4 in going off; for 
while the inflammation lasts, the part, as it were, 
hangs between inflammation and suppuration. 

The effect of inflammation appears to be the pro- 
ducing of the suppurative disposition, or that state 
of a part which disposes it to form,^pus ; in doing 
this the inflammation seems first to be carried to 
such a height as to destroy that state of the parts on 
which itself depends, the consequence of which is, 
that they lose the inflammatory disposition, and 
come into that which fits thena.^r forming pus. 

It seems to be a fixed and most useful law in the 
animal economy, that in spontaneous inflammation, 
when it has either destroyed the natural functions of 
parts, so much as to prevent their returning by a re- 
trograde motion, as it were, to the state from whence 
they set out, or where the first cause was a destruc- 
tion of the natural functions, as an exposure of in- 
ternal 'surfaces, that they form a disposition to the 
second method of cure. That the disposition for 
suppuration is very different froiri t|ie actual state of 
inflammation, though produfbed by it, is proved by a 
variety of ob§|^rvations ; for no perfect suppuration 
takes place till the inflammation is gone off ; and as 
the inflammation ceases, t'ne disposition to suppura- 
tion gradually comes on. If to« by any peculiarity 
in th^ constitution or inflammation by which it is 
continued, or if by any accident an inflammation is 
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brought on a healthy sore, the discharge and other 
appearances become the same as they were when the 
part from whence they arose was first in an inflamed 
state, very different from those observed when it 
was arrived at the state of a kind of suppuration. 

II. Of the Treatment necessary in If^,amnmtiont 
when Suppuration must take pl&ce. 

In cases of inflammation arising from accident,, 
but so circumstanced, that we know suppuration 
cannot be prevented, the practice will be to mo- 
derate the inflammation, if necessary, but not with a 
view to prevent suppuration ; for if the powers are 
very great, and the violence committed very consi- 
derable, the inflammation will probably be very vio- 
lent ; and if it should have equal effects on the con- 
stitution, which will be in proportion to the quantity 
of surface inflamed, then certain constitutional nieans • 
of relief will be nece^^ary, such as bleeding, purging, 
regimen, and perhaps producing sickness ; because, 
while that inflammation continues to have effects 
upon the constitution, the suppuration which takes 
place will not be so kindly, as it would otherwise be; 
but if the constitutidn is of the irritable kind, which 
will be generally known by the inflammation, the 
same practice as mentioned above is necessary ; in 
short, whatever is to be the consequence, whether 
resolution or suppuration, the irritability and the too 
great action of the vessels, whether arising from too 
great powers, or too great action withn^mall powers, 
are to be corrected or removed, as they in ifll cases 
counteract salutary operations. 

In cases where the constitution has sympathized 
much with the inflamed part, such medicines as pro- 
duce a slight perspiration much relieve the patient ; 
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such as antimonials, Dover’s powders, saline draughts, 
spirits of mendererics, &c. because they endeavour 
to keep up an universal harmony, by putting the 
skin in goo<^humour, whii^^ quiets every sympa- 
thizing part, and by counteracting the cffi^cts of the 
irritability. Opium ofti^^ lessens actions, although 
it seldom alters them, wniiyi only given as an opiate, 
and may be of a temporary service : however, this is 
not always a consequence of opium, as ther6 are 
constitutions where it increases irritation, and of 
course diseased action. 

Fresh wounds, considered simply as wounds, arc 
all of the same nature, and require one uniform treat- 
ment ; the intention being to put th/s^ into that si- 
tuation in which they can suppurate 'With most ease 
to themselves ; aiid the first dressings commonly re- 
main till suppuration comes on, unless some pecu- 
liarity from the situation of parts, or other collateral 
circumstances, should make it i,nccessary to remove 
the dressings or vary the treatritent. « 

The difference between one wound and another, 
with respect to the nature of the part wounded, 
will vary very much ; s6me will have small vessels 
wounded that cannot be conveniently got at in order 
to tie them up, yet should be -stoi>t from bleeding, 
which can be done by the mode of dressing, and 
therefore require dressing suitafble' to tliis circum- 
stance alone. 

Wounds opening into cavities^^^ere peculiarities 
of the contained parts ari^oined with the injury 
done to themiby the accideht will require a suitable 
mode of dressing i; the influence too that a simple 
wound in the containing parts may have upon those 
in the cavity, as a wound into the belly, tliorax, 
joints, skull, &c. will oblige the surgeon to vary the 
mode of dressing from that of a simple wound. While 
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many wounds will require being kept open for fear 
of uniting again, in order to answpr some future pur- 
pose, as the wound made into the tunica vaginalis 
testis, for the radicaljmre of the hj^ocele ; others 
may reqx^’e attention being paid-^to them before sup- 
puration comes on, and thi^efore should be so dressed 
as to admit of being soon and easily removed, to ex- 
amine the parts occasionally as the synfptoms arise. 
This ought to be the case in wounds of the head, 
attended or not attended with fracture of the skull. 
Kut whatever mode of application may be thought 
necessary to answer the various attending circum- 
stances, yet as they are all wounds which are to 
come to su|ipuration, one general method is to be 
followed res|)ilcting them all, as far as those pecu- 
liarities will allow. 

The application which has been made to wounds 
for some years past in this country, has been in ge- 
neral dry lint. brought this applicatioft'^into* 

commoil practice, most probably was, its assisting 
in stopping the hemorrhage; and as most wounds 
are attended with bleeding, it became universal; 
but as it became universal,*'ft lost the first intention, 
and became simply a first dressing. 

I need hardly renlark here, that all w ounds that 
are to suppurate, are first attended wdth inflamma- 
tion, and therefore are so far similar to spontaneous 
inflammations whiph are to suppurate. If this ob- 
servation is just^jfow' contradictory-**lilust this mode 
of treatment be to coij^on practice, wdien sponta- 
neous inflammation has already taken* place ; for let 
me ask, where is the difference between ais?''“inflam- 
mation with a wound, and one without ? And also, 
what should be the difference in the application to a 
part that is to inflame, (while that application is 
made to the part,) and one applied to an inllamma- 
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tioii which has already taken place ? The answer I 
should make to such a question is ; there is no dif- 
ference. 

Wounds that jare to suppurate, I have already ob- 
served, are first to go through the adhesive^nd sup- 
purative inflammation, jpiiese inflammations in a 
wound, are exactly similar to those spontaneous in- 
flammations which suppurate and form an abscess, 
or those inflammations which ulcerate on the surface, 
and form a sore. 

The applications to these which are now in prac- 
tice, I have formerly observed, are poultices arid 
fomentations ; these, however, appear to be applied 
without much critical exactness or discrimination, 
for they are applied before suppuratiUn has taken 
place, and where it is not intended it should take 
place ; they are applied to inflammations where it is 
wished they should suppurate; and applied after 
suppuration has taken place, j^pw, witli respect to 
suppuration itself, abstracted from all other consi- 
derations, the indication cannot be the same in all 
of those states ; hut if poultices and fomentations arc 
found to be of real service in those two stages of the 
disease, then there must be something common to 
both, for which they are of service, abstracte4 from 
simple suppuration. I also formerly observed, that 
poultices were of service when the inflammation had 
attack^ the sk either of itself, or when an abscess 
had approached so near that the s|Ein had become 
inflamed, and that this servifce consisted in keeping 
the skin ^ft and moist. This appears to me to be 
the use -of a poultice in an inflammation, either be- 
fore suppuration or after, as inflammation still exists, 
till it is opened ; for inflammation is necessary in an 
abscess, while it is making its approaches to the 
skin, which I have called the ulcerative, and then. 
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and only then, it begins to subside ; it is therefore 
still proper, inasmuch as it is of syrvice to iiitiainma- 
tion ; so far, therefore, their practice is right and 
consistent, as the lirlt' reason cxisj^ through the 
whole ; but when applied to inflamed parts, which 
are meant not to suppurat^ their reasoning or prin- 
ciples upon which they applied it must fail them, 
although the application is still very pr6per. 

If my first proposition is just, viz. that wounds 
which are allowed to suppurate, arc similar to in- 
flammations that are also to suppurate, then let us 
see how far the two practices agree with this propo- 
sition. Lint, I have observed, is applied to a fresh 
wound, which is to inflame ; and the same lint is 
continued through the whole of tlie inflammation till 
suppuration comes on, because it cannot be removed. 
Lint considered simply as an application to fresh 
wounds which arc to inflame, is a very bad one, for it 
more or less adheres to the surface of the wound, ’ 
bv means of the extravasated blood ; hence it be- 
comes difficult of removal, and often shall remain in 
sores for months, being interwoven with the granu- 
lations, especially ivhen applied to the surface of cir- 
cumscribed cavities, such as the tunica vaginalis 
testis,' after the operation for Ihe hydrocele; how- 
ever, this is not always the greatest inconvenience, 
the circuipstancc of its being loaded or soaked with 
blood, subjects it tp become extreme]^„hard >rhen it 
dries, which it always does before tne separation 
takes place, w'hich sepai^ation is only effected by the 
suppuration. In this way it becontes ^e worst 
dressing possible for wounds. 

As poultices are allowed by most to be the best 
application to an inflamed part, not attended by, or 
a consequence of a wound, but considering it simply 
as an inflammation, 1 do conceive that the same ap- 
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plication is the best for every inflammation, let it be 
from whatever cause ; for the idea I have of the best 
dressing to a wound, simply as a w ound which is to 
inflame, is somp, thing that keeps soft and moist, and 
has no continuity of parts, so that it is e^ily sepa- 
rated. The only applica^n of this kind is a poul- 
tice which from these qualities, is the very best ap- 
plication to" a fresh wound. It keeps it soft and 
moist, aim is at all times easily removed, either in 
part or the whole. 

The same medical advantage,^ gained here, as 
when it is applied to an inflamed *art ; but although 
it had not these advantages, yet the circumstance of 
being easily removed is much in its favour, especially 
when compared to dry lint. 

But a poultice, from other circumstances, cannot 
at all times, and in all places, be conveniently applied. 

To preserve the above properties, it is necessary 
’there should be a mass, much top large for many pur- 
poses ; but when they can be used with tolerable 
convenience, they are the best applications. When 
they cannot be applied with ease, I should still object 
to dry lint, and would therefore recommend the lint 
to be covered with some oily substance, so that the 
blood shall not entangle itself with the liut, but 
may lie soft, and come easily off*. 

This*modc of dressing should be continued for se- 
veral ^ays, or least till fair suppuration comes on, 
and wtien that,J^s taken place, then dry lint may be 
with great propriety used, except the sore is of some 
specific Ipnd, which is seldom the case in fresh 
wounds i for accidental wounds seldom happen to 
specific diseases, and a wound in consequence of an 
operation should not be specific, because the specific 
affection (if there is any) should have been removed 
by the operation ; and should therefore be a wound 
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in the sound part ; as after an amputation pf a scro- 
fulous joint, or the extirpation o& a cancerous breast. 
Or if they take on some specific disposition after- 
wards, then they must be dressed ’‘accordingly, as 
will be explained hereafter. 

Poultices are commonljr made too thin, by which 
means the least pressure, or their owp gravity,.^ re- 
moves them from the wound ; they shouy. be thick 
enough to support a certain form when applied. 

They are generally made of stale bread and milk ; 
this composition, ill general, makes a too brittle ap- 
plication ; it breaks easily into different portions, 
from the least motion, and often leaves some part of 
the wound Uncovered, which is frustrating the first 
intention. 

The poultice which makes the best application, and 
continues most nearly the same between each dressing, 
is that formed of the meal of linseed ; it is made at 
once^ and when applied it keeps always in one mass.* 
Fomentations are generally applied at this stage 
of the wound, and they generally give ease at the 
time of application, which^has (joined with custom) 
been always a sufficient"^induccment to continue 
them. As soon as ^suppuration is well established, 
the part may then be dressed according to the ap- 
pearances of thp sore itself. , 

The kind of wound to which the above application 
is best adapted, is a wound made Jil a soupd part, 
Avhich we intend shafi heal by gf^ulation. The 
same application is equally proper, where parts are 
deprived of life, and consequently will sloUgh. It is 
therefore the very best dressing for a gun-sbot wound, 
and probably for most lacerated wounds. For lint 


* Take boiling water, q. s. and stir in the linseed till it becomes oi 
a sufficient thickness, and then add a small quantity of sonic sweet oil 
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applied to a part that is to throw off a slough, will 
often be retained till that slough is separated, which 
w^ill be for eight, ten, or more days. 

In thc' treatment oj§. wounds that are to suppurate, 
it is. in one view ql* the subject right to . allow the 
parts to take their natural and spontaneous bent. 
From the natural elasticity of the skin, and the con- 
traction of muscles, the parts wounded are generally 
exposed, and from the consequent inflammation, they 
generally become more so. This is commonly more 
the case in wounds produced by., accident ; for as a 
small wound and much old skin are always desirable, 
surgeons very wisely are anxious to wish for both. 
In many operations, they are desirous of preserving 
the skin, viz. where they are removing parts, as a 
limb ; dissecting out tumors, or opening an abscess ; 
all of which is extremely proper, and they continue 
to practise upon this principle, immediately upon 
the receiving the wound, and in performing any of 
the above-mentioned operations ; for the skin, after 
amputation, is drawn down, and bound down, and 
the wounds are pressed together by bandages. In 
one point of view, this is beginning too early ; it is 
beginning it when nature has the very opposite prin- 
ciple in view . Inflammation, the parts must submit 
to ; and as inflammation by its effects will generally 
have a tendency to make them recede move, in this 
light it is propCi^not to check the effects of inflam- 
mation, thereftite let them take their own way till 
inflammation subsides, and granulations are formed, 
which granulations, 1 have already observed, by their 
pow-er of contraction, wil,l do what we <w-anted to 
have done ; and if, from some of the first circum- 
stances not being properly attended to, the contrac- 
tion of the granulations is not sufficient, then is the 
time to assist, and not before. However, if we take 
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lip this in another point of view, we shall see a con- 
siderable utility arising from bj’inging the skin as 
much as possible over the wound, and keeping it 
there ; for in the time of infla^pmation the parts* will 
adhere or unite in this situation^ by which means the 
sore will be less than it otherwise would ; and I con- 
ceive that this practice, when begun, should be for 
some time continued, for fear the adhesions may not 
be sullicient to stand their ground till the granula- 
tions can assist. 

It often happens in many wounds, both from ac- 
cident and operations, that part of the wound may 
with great projiriety be healed by the first intention ; 
such as in many accidents on the head, when a part 
of the scalp has been torn ofh on the face, &c. as 
also after many operations, especially where the skin 
is loose, as in the scrotum ; or where the skin has 
been attended to in the time of the operation, as in 
some methods of amputation, extirpation of breasts, 
&c. a part of the saved skin, &c. may be made to 
unite to the parts underneath by the first intention, 
and therefore only part of the wound allowed to sup- 
purate ; in all such cases, a proper contracting or 
sustaining bandage may be applied with great ad- 
vantage ; even stitches may be used with great pro- 
priety, as was recommended in the healing of wounds 
by the fu’st intention. 

III. TJic Treatment qf the InfMmnuition when 
Suppuratioti has taken place. 

In spontaneous inflammations, whether from a con- 
stitutional or local aflection, when suppuration has 
taken place, it is most probable that another mode 
of practice must be followed than that which was 
pursued to prevent it ; but even now, if a stop could 
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be put to the liirther formation of matter, after it 
has begun, it would in many cases be very proper, 
and still prevent a great deal of mischief. Suppu- 
ration does certainly sometimes stop, after having 
begun, which shews that there is a principle in the 
animal ceconomy of diseases from which the machine 
is capable of producing this effect 

I have seen buboes cured by vomits, after suppu- 

I have formerly observed, that the inflammation goes off often 
■without produeing supjinratioii ; and I have also mentioned instances 
of suppuration going off without the parts having produced granula- 
tions, and then the parts fall back into the adhesive state, and the 
matter being absorbed, they are left in nearly the same state as before 
the inflammation came on ; as a presumptive proof of this, in many 
of the large cavities, which have been allowed to inflame and suppu- 
rate, (by having been ojiened) we find them often doing well, without 
( ver forming granulations ; and that suppuration generally goes off ; 
and I do not believe ever fall back into the adhesive state, so as to 
unite the parts, but the parts resume tlieir original and natural state 
or disposition, Tind no adhesions are formed; this appears sometimes 
to happen in cases of the empyema after the operettion has been per- 
formed ; I have seen cases where wounds bad been made into the 
cavity of the thorax, where there was every reason to suppose the 
whole cavity was in a state of suppuration, and yet those patients got 
well ; I can hardly suppose that in these cases the parts had granulated 
and united in tlu; cure, us the cellular membrane docs ; because I 
have seen many similar cases, where the patients have died, ^nd no 
granulations have been found ; and 1 have seen cases of the hydrocele 
attempted to be cured radically by the caustic^; when the slough 
came out, sujipuratiou came on ; but the orifice healing to9, soon, sup- 
puration has ceased, ;pid the cure was thought to be completed ; but 
a return of the j^iscaSe has led to another attempt, and by laying 
open the whole sack, it has been found that the tunica vaginalis was 
perfectly cjiitire. In such the fluids were a mothery serum. I have 
seen abscesses go back in the same manner : but I believe that this 
process is more common to scrofulous suppurations thaij, any other ; 
and I believe to the erysipelatous, l^tiave seen joints heal after having 
suppurated and been opened, without having produced granulations, 
leaving a kind of joint, even when the cartilages have exfoliated from 
the ends of the bones, * which was known by the grating of the two 
ends of tlie bones on one another. 
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ration has been considerably advanced ; and it is a 
very common termination of scrofulous abscesses; 
but in scrofulous abscesses we very seldom find in- 
flammation; this process arapars to be a leading 
circumstance in ulceration, wlii^ is the very reverse 
of union ; even in superficial sores, which are the 
most likely to continue suppuration, ,if excited, we 
find by allowing them to scab, when they will admit 
of it, that the act which admits of scabbing is the 
reverse of suppuration, and it ceases ; however, it is 
a process which the animal oeconomy does not readily 
accept of, and our powers in producing this effect 
are but very small : if these powers could be increased 
by any means, it would be a salutary discovery ; be- 
cause suppuration itself, in many cases, proves fatal ; 
for instance, suppuration of the brain and its mem- 
branes ; of the thorax and its contents ; as well as of 
the abdomen and its contents ; in short, suppuration 
of any of the vital parts often kills of itself, simply 
from the matter being produced ; but this practice 
will by most be forbid in many cases of suppuration ; 
for it is supposed this very suppuration is a deposit 
of matter or humours already formed in the consti- 
tution ; but it is to be hoped that time and expe- 
rience will get rid of such prejudices. 

When suppuration cannot be stopped or resolved, 
then in ipost cases it is to be hurried on, which ge- 
nerally is the first step taken by surgeons. 

How far suppuration can be increased* by medicine 
or application, I do not know'^ ; but attempts are ge- 
nerally made ; and thence we have suppurating cata- 
plasms, plasters, &c. recommended to us, which are 
composed of the warmer gums, seeds, &c. but I doubt 
very much if they have considerable effect in this 
way ; for if the same applications were made to a 
sore, they would hardly increase the discharge of that 
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sore« pxobably’Tather decrease it ; however, in many 
cases, where the parts are indolent, and hardly ad- 
mit of true inflammation, in consequence of which a 
perfect suppuration q^nnot take place ; by stimulat- 
ing the skin, a more salutary inflammation may be 
produced, and of course a quicker suppuration : but 
in the true suppuration, where inflammation pre-^ 
ceded it, I believe it is hardly necessary to do any 
thing with respect to suppuration itself; however, 
from experience, I believe these applications have 
been found to bring the matter faster to the skin, 
even in the most rapid suppurations, which was sup- 
posed to be an increased formation of matter ; but it 
can only be in those cases where the inner surface of 
the abscess is within the influence of the skin. This 
effect arises from another cause or mode of action 
being produced, than that of quickening suppuration, 
which is the hastening on of ulceration. I liave 
'knentioned that ulceration was an effect of, or at 
least attended by inflammation; and, therefore, what- 
ever increases that inflammation, will also increase 
the ulceration, which will bring the matter sooner to 
the skin, without an increased formation of matter. 

Poultices of bread and milk are commonly used to 
inflamed parts when suppuration is known to have 
taken place ; this application can have no effect upon 
suppuration, excepting by lessening inflammation, or 
rather making the skin easy under it ; for we observed, 
that true suppuration did not begin till inflammation 
was abated ; but the inflammation must have reached 
the skin before poultices can have much effect, for 
it can only affect that part.^ 

It may be thought necessary that the ease of the 
patient should be considered, and we find that fomen- 
tations and poultices often produce that effect ; we 
find too, that by keeping the cuticle moist and warm. 
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the sensative operations of the nerves of the parts 
are soothed, or lulled to rest ; while, on the contrary, 
if the inflamed skin is allowed to dry, the inflamma- 
tion is increased, and as prob^ly suppuration is not 
checked by such treatment, it pught to be pi^t into 
practice; as warmth excites action, it is probable, 

the warmer the fomentation, so much the better ; 

* 0 

and in many cases the action is increased so that they 
can hardly bear it. 

IV. Collections of Matter toithout Jnfianimation. 

I HAVE hitherto been describing true suppuration, 
which I have said, I believe is a consequence only 
of inflammation,” a process generally allowed. Also 
in treating on the cause of suppuration, viz. inflam- 
mation, I hinted, that there were often swellings, or 
tliickening of parts without the visible or common 
symptoms of inflammation, viz. without pain, changb 
of colour, &c. and I also hinted, in treating of sup- 
puration, that there were collections of matter some- 
what similar to suppuratioh, which did not arise in 
consequence of the common inflammation ; these I 
shall now consider : I conceive all such collections 
of matter to be of a scrofulous nature ; they are most 
common in the young subject, and seldom found in 
the full-grown, or old. It is commonly called matter, 
or pus, and therefore I choose to contrast true sup- 
puration with it. Although I have termed this sup- 
puration, yet it has none of its true characters, any 
more than the swellings, which are the forerunners 
of it, have the true chai;ficters of inflammation ; and 
as I did not call them inflammatory, strictly speak- 
ing, I should not call this suppuration ; but 1 have 
no other term expressive of it. 

Many indolent tumors, slow swellings in joints. 
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swellings of tlfe lymphatic glands^ tubercles in the 
lungs, and swelling*.in many parts of the body, are 
diseased thickenings, without visible inflammation ; 
and the contents of some kinds of incysted tumor ; 
the n^atter of many scrofulous suppurations, as in the 
lymphatic glands, the suppuration of many joints, 
viz. those scrofulous suppurations in the joints of 
the foot and liand ; in the knee called white swellings ; 
the joint of the thigh, commonly called hip-cases ; 
the loins, called lumbar abscesses : the discharge 
of the above-mentioned tubercles in the lungs, as 
well as in many other parts of the body, are all matter 
formed without any previous visible inflammation, 
and are therefore, in this one respect, all very similar 
to one another. They come on insensibly ; the first 
symptom being commonly the swellings, in conse- 
quence of the thickening, which is not the case with 
inflammation, for there the sensation is the first 
symptom. 

These formations of matter, although they do ap- 
proach the skin, yet do not do it in the same manner 
as collections of pus. They do not produce readily 
either the elongating or the ulcerative process, and 
as the matter was not preceded by the adhesive in- 
flammation, these collections are more easily moved 
from their original seat into some other part, by any 
slight pressure, such as the weight of their own 
matter, which I have called abscesses in a part, in 
opposition to abscesses of a part : when the matter 
does approach the skin, it is commonly by merely a 
distention of the part, coming by a broad surface, 
not attended with any marlf s of pointing. . 

Their surrounding parts or boundaries are soft, 
not being attended with thickening ; more especially 
those in a part. * 

Such collections of matter are always larger than 
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they would have been if they had been either a con- 
sequence of inflammation, or at{;ended by it ; this is 
owing to their indolence, allowing of great disten- 
tion beyond the extent of the first disease, even 
moving into other parts ; whereas an abscess, in con- 
sequence of inflammation, is confined to the extent of 
inflammation that takes on suppuration, and its rapid 
progress towards the skin prevents distbntion, and of 
course extension of the disease. 

All those formations of matter, not preceded by 
inflammation, nor a consequence of it, are, I believe, 
similar to each other, having in this respect, one 
common principle, very different from inflammation.*^ 
The cancer, although it produces a secretion, yet 
does not produce pus till exposed ; it is, therefore, 
one of those diseases, like the scrofula, which does 
not suppurate till inflammation comes on, and even 
seldom then ; for true suppuration arises from in- 
flammation, terminating in a disposition to heal; 
which is not the case with cancer. In this scrofu- 
lous suppuration there is often a like reluctance to 
heal. 

The kind of matter is another distinguishing mark, 
between that produced in consequence of inflamma- 
tion, and what is fdrrned without it ; the last being 
generally composed of a curdly substance, mixed 
with a flaky matter.. The curdly substance is, we 
may suppose, the coagulating lymph deprived of its 
serum *, and the other, or flaky, is probably the same, 
only in smaller parts ; it looks like the precipitate of 
animal matter from an acid or alkali. 

So far these productions of matter in their remote 

* I may observe here, that the coagulating lymph of long stand- 
ing, is not similar to the recent. This is similar to blood in general, 
for we find that the blood in aneurisms, which was first coagulated, 
is very different from that which has only coagulated lately. 
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and immediate cause, are not in the least similar to 
that arising from qommon inliammation, nor is the 
eff'ect, viz. the matter, similar : and to show still fur- 
ther, that suppuration is always preceded by inftittn- 
mation, the very surfaces which formed the above 
matter, immediately produced true matter when the 
inflammation comes on, which it always does when- 
ever opened which I shall now consider. 

Since they are not similar in their causes or modes 
of production, let us next examine how far they are 
similar in their first step towards a cure. 

All parts which form matter of any kind, viz. whe- 
ther in consequence of inflammation or otherwise, 
must go through similar processes to produce the 
ultimate eifect or cure : the first step in either, is the 
evacuation of this matter, for till this is effected, 
nature cannot pursue the proper means towards a 
cure ; and if opened, the second step is granulation, 
and the third cicatrization. To accomplish the eva- 
cuation of the matter, there are two modes, one is 
the absorption of the matter, which is very common 
in the scrofula, or those productions of matter not 
preceded by infiammatiori. This produces no alter- 
ation in the jjart, except that it gradually creeps into 
a sound state, the parts uniting again that had been 
separated by the accumulation of the matter ; it pro- 
duces, also, no alteration in the constitution. Ab- 
sorption, however, seldom takes place in suppuration, 
which is the consequence of inflammation. The other 
mode of discharging this matter is either by opening 
the abscess, in order to allow it to pass out, or by 
allowing ulceration to take place from the, inside to 
produce its escape ; and this process, in the present 
case, having peculiarities different from those arising 
from inflammation, it is necessary they should be 
understood. Ulceration, in consequence of suppu- 
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ration arising from inflammation, is very rapid, espew 
cially if the suppuration is so lil^ewise ; but ulcera- 
tion, in consequence of matter being formed, which 
is ttoi the effect of inflammation, is extremely slow ; 
it will remain months, even years, before the parts 
have completely given way ; they commonly come 
to the skin by a broad surface, and not pointing like 
a circumscribed abscess in consequence ’of inflamma- 
tion ; so far are these two different. 

V. Of the Effects such Formations of Matter have on 

the Constitution. 

Whatever may be the extent of such collections 
of matter, they seldom or ever affect the constitu- 
tion, unless they are seated in a vital part, or so 
connected w ith it as to disturb its functions. 

This is an effect of indolence in any disease. A 
young person shall have a lumbar abscess, for in-* 
stance, for years, without a single constitutional 
symptom. It shall apjiear to be making its way 
through a number of parts, such as the loins behind, 
the buttocks, the lower part of the abdomen before, 
and through the upper part of the thigh ; and in each 
part shall shew largt? collections of matter. All these 
shall even attend the same person, yet not any bad 
symptoms, no shiverings shall accompany this sup- 
puration 111 some there is not even the least de- 
gree of lameness, but this is often the first stage of 
the disease in the lumbar abscess. 

Let us next consider and compare the conse- 
quences attending these two collections of matter 

* 1 have heard surgeons ask such patients, if they had rigors, 
even alluding to the time of increase ; this was applying the idea of 
the symptom of one disease to another, and also the first stage of a 
disease to the second. 

IG 
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when opened. When an abscess, in consequence of 
inflammation, is opened, it immediately proceeds to- 
wards a cure, and perh§^ it may have gone some 
steps towards a cure before opening, the infls^iSma- 
tion still lessens, the suppuration becomes more per- 
fect, granulations begin to form, and all these steps 
naturally take place, because inflammation had been 
the cause ; but when a collection of matter, not pre- 
ceded by inflammation, is opened, a very different 
process is. first to take place, viz, inflammation is now 
excited over the whole cavity of the abscess, which 
afterwards produces a perfect matter, similar to that 
produced in consequence of inflammation, when it is 
the original disease ; and which now produces its 
constitutional affection, if it is such as to have con- 
nexion with the constitution ; but this will ds^^pd on 
the size of the abscess, the situation, and the' nature 
of the parts, &c. : however, it sometimes happ||ns 
that they inflame before they are opened ; but this is ‘ 
in consequence of the matter distending the cavity, 
and the»i!p^y acting as an extraneous body. I have 
seen white swellings in the knee inflame before they 
were optened, then ulceration take place, and the pus 
brought soon to the skin, even after it had been con- 
fined for'^^months, without producing the least ten- 
dency to ulceration, because there had been none to 
inflammation ; but the confinement of the matter be- 
comes a cause of the^nfl^unmation, and then ulcera- 
tion takes place. 

The inflammation and new suppuration taking 
place in consequence of opening into these abscesses, 
is exactly similar to those arising i^^^conseque^e of 
wounds or openings made into natural cavitie^; it 
was still, therefore, necessary that they should go 
through all the common steps towards restoration ; 
but, unfortunately, such inflammations have begun 
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at thie wrong end ; they have also set down upon a 
specific disease, which they can seldom alter to their 
owp nature. The infiamifijiCion is in such cases ex~ 
tehdM over a much larger surface than the original ; 
which is not the cas^ in abscess^ in consequence of 
inflammation, for there the inflammation was the 
cause and confined to the point. 

In some cases, as in lumbar abscess. The extent of 
surface to inflame is immense, in comparison to the 
extent of the '^original disease, and of course, when 
such abscesses inflame, the symptoms in the consti- 
tution are in the same x)roportion. 

How different is this from the opening of the 
abscess in consequence of inflammation ! There we 
have no inflammation following, except what arises 
in coiiihquence of the wound made in the' solids in 
the operation of opening ; but when it is allowed to 
open of itself, there is no consequent inflammation, 
but suppuration goes on. But it would appear that 
when tliose collections of matter are allowed to open 
of themselves, that the succeeding inflammation does 
not so readily take place as when opened by art. 1 
have seen large lumbar abscesses open of themselves 
on the lower part of the loins, which have discharged 
a large quantity of matter ; then closed up, then 
broke out anew^, and so on for months, without giv- 
ing any .other disturbance; but when opened, so as 
to give a free discharge to the matter, inflammation 
has immediately succeeded, fever has come on, and 
from the situation of the parts inflamed, as well as 
their extent, death in a very few days after has been 
the bdhsequenee ; it, therefore, often becomes a ques- 
tion whether we should enlarge the first opening or 
not. We may observe in general, that in cases of 
this kind, where they are to terminate ill, that is, 
where thej' cannot be cured, and are such as to affect 

K k 
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the constitution, the consequent inflammation Upon 
opening them, which produces the sympathetic fever, 
has that fever commonly terminating in the hectic, 
or continued in the hectic before any recess takes 
place,^ so that the p^e is continued into the other, 
without any intermission ; however, this is not always 
the case, and those variations will depend on the 
state of the sore, the state of the constitution, &c. 

VI. The Effects of the Suppurative Inflamination on 

the Constitution. 

It is to be observed, that every local complaint 
of any consequence, or which has considerable and 
quick action within itself, although not of consider- 
able magnitude, affects more or less the constitution, 
and gives rise to what has been commonly called 
the symptomatic fever. These symptoms are the 
(Sympathies of the constitution with a local disease 
or injury, and will vary according to a vast variety 
of circuiiistances. They will vary according to the 
nature of^the constitution, which admits of great dif- 
ference^' tind which will include different ages ; they 
will vary according to the nature of the part in a 
state of disease, which also admits of great differ- 
ences; they will vary according to the quantity of 
mischief done, as well as the manner of its being 
done; that is, whether so as to call forth immediate 
inflammation as a wound ; or, not so immediate, as 
from having only killed a part ; they will vary ac- 
cording to the situation of similar parts in the body ; 
and they will vary according to the ^age of the dis- 
ease. This last variation may be divided into two 
kinds; the one which begins slowly and increases 
progressively, as in the venereal disease, and the 
sympathetic affections of course come on gradually ; 
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the <lther, where it begins at once with violence and 
diminishes. The first of this last division we have 
nothing to do with at present ; it is, therefore, the 
kind of constitution, the kind of parts, the diseases 
which commence with so much violence as to p,ffect 
the constitution at once, with the constitutional effects 
arising from the local disease being jncurable, that 
form our present subject. I shall observe here, that 
every disease, whether local or constitutional, that 
has the power of termination in itself, commonly has 
its regular progress and stated times of action ; in 
some, however, there are no changes in the modes 
of action, the disease coming on and dying away ; 
but in others there arc ; and in those where changes 
take place, there are stated periods for those changes, 
so as to render them regular. As regularity in the 
modes of action in disease is conducive to the ter- 
mination of that disease, it is a thing very much de- 
sired ; for these changes are a cessation of the action,* 
either temporary or permanent. As the constitution 
sympathizes with a local irritation, and as that sym- 
pathy is according to the constitution, to the vio- 
lence of the irritation, and to the nature of tlie parts 
irritated ; and the ^mptoms of that sympathy must 
be similar to constitutional complaints that are com- 
monly taking pl^ce ; and if the local complaint should 
not be known, then they will be taken for constitu- 
tional complaints wholly, and'^^treated as such ; but 
often from their continuance, some local affection is 
suspected. Local complaints, however, are com- 
monly preceded or attended with some local symp- 
tom either dir^tly or indirectly, or with some col- 
lateral symptom or symptoms, so as to direct us to 
the cause. Local complaints attended with inflam- 
mation, the objects of surgery, are often attended 
with, or rather consequent upon, violence of some 

K k 2 
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kind ; such as the loss of a part, either fluid or solid, 
which the constitution feels, and which loss, or Vio- 
lence, adds to the constitutional affection. This wdll 
he according to the quantity of injury or loss of liv'- 
ing iqatter, whether blood, or some solid, the time in 
the operation, the state of the parts operated upon, 
and the naturq of the part removed. I have seen a 
man die almost immediately upon the loss of a testi- 
cle. I have seen convulsions immediately attend 
the operation for the hydrocele, so that I have al- 
most despaired of recovery. I have seen a most 
violent sympathetic fever, delirium, and death, follow 
in consequence of dividing parts in the leg, and 
searching after a bleeding arter}\ The loss of a 
limb above the knee, is more than many can bear ; 
the cutting for the stone, where it breaks, and may 
be an hour in extracting, is also more than many 
can bear ; the parts being in such a diseased state, 
as not to be relieved, have continued the symptoms 
of the disease; and the loss of a testicle, although of 
so smalTa size when compared with many other 
parts which we can lose with impunity, from its 
vital connexion, is more serioiis. We cannot bear 
to lose much brain. 

The loss of too much blood is often an attendant 
on, or a^consequence of operations;,, but sometimes 
takes place witliout much violence. This produces 
very considerable constitutional effects; bringing on 
w^eakness, and many complaints, depending, .as it 
were, upon debility, which are wdiat are commonly 
called nervous. 1 have seen a locked jaw come on in 
consequence of the loss of a considetfable quantity of 
blood, the cause of the loss being but trifling, and 
giving no symptoms wdiatever. 

The nature of the cause of inflammation produces, 
Tbelieve, but little variation in the constitution; for 
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of whatever kind it is, tlie symptoms in the consti- 
tution will be in all cases nearly the same, propor- 
tioned only to the violence and rapidity of its pro- 
gress; and as this inflammation is pretty violent, 
more especially if it produces healthy suppuration, 
it generally produces more violent effects upon the 
constitution than any other : this, however, will be 
in some degree according to the susbeptibility of 
the constitution for inflammation ; and if any dif- 
ference takes place in the inflammation in one con- 
stitution from that of another, it will arise from the 
nature of the constitution, the nature of parts, and 
their situation, and not from the nature of the cause. 

The sympathy of the constitution with a local 
disease, is what 1 have called universal sympathy, 
and is, perhaps, the most simple act of a consti- 
tution ; it is the sympathy, with a simple violence, 
as a cold, tkc. but still it will vary in different con- 
stitutions, because all constitutions will not act alike* 
under the influence of a local disease, although it 
will vary according to the stages of inflammation, 
according to the natural disposition of the parts in- 
flamed, and the situation of those parts in tlfe body; 
yet it may be the most simple act of that constitu- 
tion at the time ; for although it would appear at 
the time to be an increase of the disease by its be- 
coming universsil, yet as it is a natural consequence, 
it is a much better sign of he^th, than if no fever 
had occurred in consequence of considerable in- 
juries; for if there was no inflammation, there 
would probably be little or no fever. Nature re- 
quires to (eel the injury^ for where, after a consi- 
derable operation, there is rather a weak quiet pulse, 
often with a nervous oppression, with a seeming 
difliculty of breathing and a loathing of food, the 
patient is in a dangerous way. Fever shews power 
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of resistance, the other symptoms shew weakness 
sinking under the injury. This is like the effects of 
the cold bath ; yet we see it calling forth, or rousing 
up to action, some peculiarity in the constitution, or 
a part, which may he continued after the sympa- 
thetic action is lost, and which may again reflect 
back upon the part its reluctance to heal. This 
may be exeiriplified by aftcction or injury, scrofula, 
even cancel: *, &c. 

Rigors are commonly the first symptom of a con- 
stitutional affection ; but a rigor is productive of 
other eftects, or symptoms, as it wtere naturally rising 
out of the rigor ; and these are according to the na- 
ture of tlie constitution : in a strong constitution, a 
hot period succeeds, as if the constitution was 
roused to action to resist debility, which terminates 
the rigor; and this hot fit . terminates in perspira- 
tion, which is the complete action of the disease, 
"restoring tranquillity, which is the cure, and is the 
best termination that can happen where a rigor 
takes place ; for it shews that the constitution has 
the powder of terminating the effects of the cause. 
I believe, however, that in most cases it shews a de- 
gree of weakness, especially if easily excited, or a 

^ I believe that local specific irritations do not produce much 
variety in ,the constitution ; for I am persuad()d that specific local 
irritations are not capable of altering that constitution, f^imilar to the 
plague and other contagious diseases. I believe that morbid poisons 
do not act by any peculiar mode of action in the part, so as to affect 
the constitution in any peculiar way, but such as are capable of con- 
tinuing so long as to weaken that constitution, as, for instance, the 
lues, when of long standing; but this will be similar to every other 
lasting disease ; for at first it certainly does not affecL.the constitu- 
tion so as to alter the disposition of a wound made upon any part. 
I am not so certain respecting natural poisons. The tecuna, poi- 
soned arrow, &c. would seem to produce a peculiar constitutional 
affection, from a local cause ; for we can hardly suppose absorption 
to have taken place in so short a time. 
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peculiarity of constitution. But as the cause is still 
continuing in cases of rigor arising from local irrita- 
tion, these rigors may recur ; and if they recur, it 
shews a constitution ready to be affected ; however, 
if they do recur at stated periods, it still shews the 
constitution to be able to resist the effects of the 
disease. Further, if the constitution is weak, a rigor 
comes on, and no hot fit succeeds, bfit it runs di- 
rectly into the sweat ; it will probably be cold and 
clammy. If it is a constitution of another kind, the 
hot fit will continue, having only a kind of abate- 
ment, but no sweat'or perfect intermission will take 
place, and therefore the whole action has not taken 
place. 

Rigors from local irritation, attended with the full 
action, and at regular stated times, have all the cha- 
racters of an intermittent fever ; but it may be ob- 
served that, in common, rigors preceding suppura- 
tion are not followed by so much heat and sweating 
as an intermittent is. 

In spontaneous inflammations, it is not so easy to 
ascertain, whether the constitution or the part is 
first affected, and if it always could, it would be the 
best guide to know whether the inflammation was 
local entirely, or aii effect of a constitutional affec- 
tion ; nothing bjut the priority of the symptoms can 
in some degree fix this ; but the constitutional symp- 
toms are often so slight, at least at first, as not to be 
taken notice of. However, we know that indisposi- 
tions of the constitution are productive of local com- 
plaints, which are often attended with inflammation, 
but which is often according to the nature of the 
parts the constitution being first diseased ; and we 

* Local inflammations arising from derangement of the constitu- 
tion, I think, are most commonly of the scrofulous kind, more espe- 
cially when in parts of a particular nature, such as lymphatic glands. 
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know that in many fevers there is supj^ration in 
sonifiT' parkof the bo^y, and often in particular parts, 
such as the parotid glands, probably according to 
the nature of the fi|ver ; such inflammations will, ac-: 
cording to their iSlience, add to the constitutional 
affection. Constitutional affection arising from in- 
flammations will be almost coeval #ith the inflam- 
mations, or at least will very soon follow ; however, 
that will bj according to the circumstance before 
related; for inflammatiod^^is an act of the part, at- 
tended with a de^Hee of violenc^ and the constitu- 
tion will feel it sooner or later, sfrcording to circum- 
stances. We see in cases of inflammation of the 
testicles from a gonorrhoea (which must be consi- 
dered as entirely local) that the constitution is soon 
affected by it. But constitutional symptoms arise 
from external violence alone, and more especially 
when attended with loss of substance ; and they will 
be sooner or later, according to the degree of the 
violence, and the importance of the parts lost, agree- 
ably to 'what has Iwn said ; but simple violence, 
even wdlh the loss of a part, I have already observed, 
is not of such consequence as we should at first 
imagine ; for in consequence of the loss of a limb, if 
the parts are allowed to heal by the first intention, 
the constitution is but little affected : it is, therefore, 
violence with loss of substance, and which fs to pro- 
duce inflammation and suppuration, that gives rise 
to the constitutional symptoms; and when these 
commence, or, more probably, when the parts set 
about these operations, the constitution becomes af- 
fected. It is more the new disposition in^the parts, 
than the quantity of inflammatory action in them, 

ligamentous or tendinous parts, which, when in particular situa- 
tions, are often supposed to be venereal. Vide Treatise on Venereal 
Disease. 



OP THE SUPPURATIVE INFLAMMATION. 


505 


by which the constitution is affected ; for we shall 
see, that upon the simple commencement oj[ t|ie ^p- 
purative disposition, before it has 'taken place, rigors, 
&c. come on. . 

The constitutional effects ari^^li^ upon the com- 
mencement Mof inflammation independent of situation, 
of vital parts, n^ves, &c. are greater or less accord- 
ing to the nature of the disease. Wh€?i>the adhesive 
stage commences, it has but very little effect upon 
the whole system; there If sometimes, %owever, a 
rigor, although not always : this ip, more in common 
spontaneous inflan^ations than in those arising from 
an injury done to a part, but such are seldom or never 
alarming. When the suppurative disposition takes 
place, new effects upon the constitution arise, which 
are very considerable and varying in themselves. 
The cold fits, or rigors, are more frequently felt at 
the commencement of the suppurative than at the 
beginning of the adhesive inflamma|ion, more espcr 
cially too if it is what we commonly call spontaneous 
inflammations, which advanc^to suppuration ; for 
in those inflammations occasioned by an accident, 
or an operation, which must suppurate, they appear 
to set out at the very first with a kind of suppurative 
disposition. Those arising in consequence of spon- 
taneous inflammation, or from an injury, are not 
lasting, are often succeeded by hot fits, anfl if they 
terminate in perspiration tlien the patient is re- 
lieved ; and are more or less so according to the 
greatness of the present inflammation and the sup- 
puration that is likely to follow, joined to the nature 
of tlie parts and their situation: if in vital parts they 
will be most violent, an*d next to these, in parts far 
from the heart. This cold fit is, indeed, a constant 
symptom in most local diseases, which affect the con- 
stitution ; and in this case, plainly shews that the 
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constK^tion is so affected, or sympathizes with the 
pai^b, it is thus also, that fevers usually commence ; 
and upon the absorption of any poisonous matter the 
same symptoms appear. I have seen them arise from 
a simple prick in the end of a finger, made with a 
clean ‘sewing needle *, exactly similar to l^ose arising 
from the absorption of poison. Disagreeable appli> 
cations to the ‘stomach produce them, and also dis- 
agreeable affections of the mind : but rigors are not 
confined t#the commencement of disease, for they 
occur in its progr^^s, and sometimes at its termina- 
tion, as will be mentioned. ' 

It is probable that the stomach is the cause of those 
rigors, by its taking part in the diseased action of the 
constitution ; for as the stomach is the seat of simple 
animal life, and thereby the organ of universal sym- 
pathy of the materia vitae, or the living principle, it 
is of course more or less affected upon all these oc- 
casions ; so that.an affection of -any part of the body 
and of the mind, can produce very nearly the same 
effect as that which j||^es from disagreeable applica- 
tions to the stomach itself ; which accounts for that 
viscus taking part in all constitutional affections. I 
am inclined to believe, that sympathy of the stomach 
which occasions sickness, arises ftom causes produc- 
ing weakness or debility. It takes place from in- 
juries or disorders of the brain, whicK occasions uni- 
versal debility ; it arises from loss of blood, and also 
from epileptic fits. How far the sickness is to be 
considered as an effect which is to produce action, 
viz. vomiting, and which action is to reflect strength 
back upon the constitution, I do not know \ but it is 
certain, that people who are’sick, and going to faint, 

* Hence it wqiild seem as if simple irritation in a part, was capable 
of affecting tke whole nervous system. 
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are prevenibd by the action of vomiting ; th« act of 
vomiting, therefore, appears often to be cause, of 
the prevention of the fits coming on, by rousing up 
the actions of life. The rigors I sjiould be apt to sus- 
pect arise from weakness at the tifi^ A sudden alter- 
ation, a sudden call, or a sudden and universal irri- 
tation upon the constitution, will, I imagine, produce 
immediate weakness ; for every new dction in a con- 
stitution, must produce, or tend to produce a weak- 
ness in that function ; the effects of which will vary 
according to the necessity, and st|Ete of the constitu- 
tion. In some casi^s where the constitution is strong, 
and as it were equal of itself to the task, it will call 
up the animal powers to action, and produce the hot 
fit of a fever ; but in weak constitutions, or in such 
as threaten dissolution, as in many diseases, espe- 
cially towards the close, it loses by every rigor, and 
is seldom capable of producing a hot fit, but only 
occasions a cold clammy sweat ; hence, cold sweats, 
when a person is in extremities, is a common symp- 
tom. That rigors are an efflM^t of every sudden 
change in the constitution, and are not peculiar to 
the commencement of disease, is evident from the 
following cases ; which also prove, that even the 
change to health &hall produce the same effect, so 
that not only in its commencement, and in its dif- 
ferent stages, a disease shall produce rigoVs, but in* 
its termination or crisis. 

A boy about eleven months old was taken ill with 
a complaint which could not be well understood 
from the symptoms, and which came on insensibly. 
His pulsp was quick and full, for which he was bled 
three times, and the blood was rather sizy; the 
tongue was white ; he was not very hot, but uneasy 
and restless, with loss of appetite. HJs stools were 
upon the whole pretty natural ; he was observed to 

IS 
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be ev^y other day rather worse, although there 
never was a perfect intermission, hut only a kind of 
remission. After having been ill for about a fort- 
night in this way, he was taken with a cold shiver- 
ing fit, succeeded by a hot fit, and th^en a sweat. 
My opinipn was, that the disease was iiow formed, 
and that he would have more at the intermitting 
times ; but he had no more after. In short, the 
disease formed itself into that which has but one fit, 
and in this formation he had those symptoms. I 
have seen the s£^pie symptoms in many diseases, 
especially those occasioned by an operation, which 
in general alarm, but which should not if they go 
through their stages. A patient of mine at ISt. 
George’s Hospital %vas cut for the stone ; he had no 
uncommon symptoms for several weeks, when he 
was taken with a cold lit, which was succeeded by a 
hot one, and then by a profuse sweat. The young 
gentlemen of the hospital were rather alarmed, con- 
ceiving them to be the signs of dissolution ; but 1 
told them, that this %as of no consequence, as the 
disease had completed its full action. That it was 
either a regular ague, or arose from the irritation of 
the wound ; and if the first, he would have more of 
them at stated periods, winch the bark would pro- 
bably cure ; but if the second, it might not return ; 
for, since the constitution was in possession of the 
complete action, that, when the parts got better, he 
would be well. He had no more ; and went on doing 
as well as if no such fit had ever taken place. This , 
is not the only instance of this nature. 

Here it is to be considered, that those, affections 
of the constitution are effects of the local action of the 
solids, either when produced by spontaneous causes, 
or by accident ; but there are sometimes constitu- 
tional symptoms, or universal sympathies, which arise 
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immediately out of the act of the violence itself, and 
which are often dangerous. Loss of blood may be 
reckoned one cause which will bring on all kinds of 
constitutional complaints, in consequence of weak- 
ness being wodiiced, either immediate, as fainting, 
or secondary, as in dropsies, as well as nervous affec- 
tions; the locked jaw, for instance ; or .violence alone 
without the loss of blood, may often produce imme- 
diate fatal effects. 

I have seen a man thrown into such convulsions 
from the operation of the hydrocele being performed 
upon him, that I began to despair of his recovery. 
I have known a man die immediately of castration. 
These symptoms arc somewhat similar to the second, 
or nervous, but are still very different ; for in the pre- 
sent, the persons are as it were lost to themselves, 
being rendered senseless, therefore, it is probably 
more an affection of the brain than the nerves. 

Another symptom attending inflammation when it 
has affected the constitution, is frequent exacerba- 
tions, or periods in which the inflammation appears 
to be increased. They have great affinity to the 
rigors W'e have been mentioning. 

Exacerbations are common to all constitutional 
diseases, and would often appear to belong to many 
local complaints.. They are commonly regular if the 
constitution is strong, having their stated times, and 
in proportion as they are so the disease is less dan- 
gerous. They arc a repetition of the first attack, 
but seldom so strong, except where there is a per- 
fect cessation in the disease between the fits. This 
is an attribute belonging; to life, and shews that life 
cannot go on the same continually in any state, but 
must have its hours of rest, and hours of action. 

In this, as in almost every other symptom of dis- 
ease,' the effect has been considered as a cause, for 
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exacerbations have always been considered as owing 
to the disease havipg its time of subsiding, or lessen- 
ing, and its time of increase. This idea might pass 
as just in fevers where causes are not known ; but 
wher^ the causes continue the same, asi, jn local dis- 
eases, we, a priori, should not expect it l^yet we find 
in such cases periods of increase, and decrease of the 
symptoms, in the constitution, and therefore we must 
search after some pi^nciple belonging to animal life, 
as a cause of this. 

We shall find that an animal is so constituted as 
to be incapable of existing for any continuance of time 
in any one state whatever ; the actions of the sensi- 
tive principle, when in perfect health, have their re- 
gular exacerbations, viz. watching, and sleep ; it is 
disease that interrupts this regularity of the actions 
of health ; therefore we find that the actions of dis- 
ease cannot always go on in the same way ; nature 
rests insensible of the disease, while the disease exists 
at all times alike ; since this is the case, where we 
see evidently a continuance of the remote cause, and 
that the constitution is only capable of being affected 
by this cause at stated times ; according to the sjre- 
cies of irritation given, and the constitution at the 
time ; may we not reasonably suppose this to be the 
case wh/ere the cause is invisible, as in fevers ? 

Whether these exacerbations are an affect of an 
occasional increase of the inflammation, or whether 
the inflammation is increased by the paroxysm of 
the fever, is not easy to determine ; but they attend 
each other. 

An ague is a disease which exists in the constitu- 
tion, between the fits, as much as at the time of the 
fit ; but the constitution becomes insensible of it, and 
the action can only last a stated time. 

The process of ulceration seldom appears to affect 
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the whole system ; it is hardly known to exist,"hut in 
the appearance of the parts, viz. Mdien the part which 
contains the matter gets softer to the touch, or when 
an ulcer becomes larger. But that rigors take place 
upon the commencement of ulceration, I thipk is 
evident; although it cannot well be known in all 
cases; for ulceration will be so close ijpon suppura- 
tion in most cases, that it will be difficult to distin- 
guish which was the cause of the rigor ; but where 
suppuration has taken place, and the abscess is 
opened, so that the first act of suppuration is 
finished, yet if it is not opened so as to allow of a 
ready outlet to the matter, (for instance, if not 
opened at a depending part,) the pressure of the 
matter, against the most depending part of the ab- 
scess, will produce ulceration there, and rigors will 
take place. Those rigors, however, will not com- 
mence for some time after the first opening ; because 
the first opening will for some time remove the dis- 
position for ulceration all over the surface of the 
abscess : but when it finds that this opening is not 
sufficient to take ofi' the pressure, then it sets about 
forming another opening, and when it does so, the 
rigors will recur, and with as much severity as before. 
This is supposed by some to be new matter forming 
from fresh inflamjnation, and by others to be.the ab- 
sorption of matter already formed. Although ulcera- 
tion does not affect the constitution equal to the 
mischief it is doing, yet its operations are often much 
affected by indispositions of the constitution; in 
some dispositions its progress is increased, in others 
it is even brought on, as, in many old sores, espe- 
cially of the lower extremities ; and in some indis- 
positions its progress is lessened or stopped. 

The constitutional symptoms arising from a local 
complaint may be divided into three as to time, the 
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immediate, the indefinite, and remote. Of the first, 
or immediate, there appears to be but one ; of the 
second, there is probably a great variety, at least, 
appearing in very different forms and at very different 
periods, in respect of the original cause ; of the re- 
mote there is probably only one. The immediate I 
shall reckon that which is called, the symptomatic 
fever; and what" I shall reckon the second are, ner- 
vous affections, as spasms, both temporary and per- 
manent, and delirium. Whether the symptomatic 
fever, the«spasms, or the delirium, come first, is not 
certain, fpr often all concur or occur at the same 
time ; but as the sympathetic fever is most constant, 
and is more an universal principle, it is to be reck- 
oned the first. And the third, which 1 have called 
remote, is wdiat is understood by the hectic ; to which 
may be added the symptoms of dissolution, which is 
the last stage of all, and may be a consequence of 
either the above, or any other disease. 

The first of the constitutional afiections is com- 
monly called, the symptomatic fever ; but which I 
choose to call the sympathetic inflammatory fever. 
This is immediate, or nearly so, and is the sympathy 
of the constitution, with the first stages of a local 
disease, which excites an alarm in the constitution, 
thereby, rousing up its powers to prpduce succeeding 
actions. This would appear to show very.much the 
nature of the constitution at the time ; for not being 
of any specific nature, both inflammation and fever 
are led of course into the nature of the constitution 
by the natural tendency of the constitution itself, 
and therefore partake of it, and only beoome, more 
or less, of a specific, in proportion as the constitu- 
tion has, more or less, of a specific susceptibility or 
disposition. 

I have already observed, that affections of the con- 
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stitution' often commence with rigor. However, 
the commencement of the symf>^thetic f^er is not 
always attended with that effect ; and I believe it is 
the best constitution where it is not ; and in that 
case, it changes into a regular fever of the inflam- 
matory kind. If the constitution has powers, heat 
comes on, attended witli dry skin, frejquent and com- 
monly a full pulse, having at the same lime a degree 
of hardness in the stroke ; w^atchlulness, high-co- 
loured urine, loss of appetite for solids, and thirst ; 
all these will vary according to various visible circum- 
stances, as well as according to many invisible ones, 
some one symptom being more in one constitution, 
and less in another. 

It is in many instances difficult to determine what 
is cause, and what is effect. It has been commonly 
supposed that this fever was necessary for tlie ope- 
ration of suppuration, and therefore the fever did 
not arise from the sympathy of the constitution with 
a local injury, but as a necessary efiect to become a 
cause of suppuration. If this was the case, we could 
have no suppuration which had not been preceded 
by fever ; and the fever must have been equal in all 
cases in the same constitution, let the quantity of 
injury bo wliat it will. For if a pimple, or the sup- 
puration of a gcratch depended upon feycr, thej 
would require as much fever for their production of 
inflammation and suppuration as the largest abscess, 
or largest wound ; for a point that inflames and sup- 
purates is under the same predicament with respect 
to the whole that a thousand are ; and a large ab- 
scess is to be considered, as only made up of a thou- 
sand points. One venereal sore requires as much 
mercury to cure it as a thousand. One plant re- 
quires as much wet weather and sunshine as a mil- 
lion. A principle that aflects universally can oiily 
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affect a part in proportion to the quantity of tlie uni- 
versal affefction there is in the part ; each part has 
just its portion of general influence. 

Now, according to this proposition, which is un- 
deniable, a scratch requires the same quantity of fe- 
ver that an amputation of the thigh does. Let us 
see how this accords with common experience ; we 
And that inflammations and suppurations of sores 
shall take place without any fever ; that the fever, 
in consequence of an injury, is not in all cases in the 
least proportioned to the quantity of injury, inflam- 
mation, and suppuration, which it always should, if 
the last was an effect of it ; and we know if an in- 
crease of fever comes on, supcradded to the sympa- 
thetic, that suppuration is retarded or stopped alto- 
gether, instead of being quickened. 

From the same mode of reasoning it should be 
exactly the same whether the fever produce suppu- 
ration in a vital part or not a vital part. It is much 
more easy to conceive that an injury done to a vital 
part shall be the cause of universal sympathy, than 
that a vital part should require more fever to make 
it inflame and suppurate than a part does which is 
not vital. This theory would at once overset our 
observation that the constitution is affected or sym- 
pathizes more readily with some parts than with 
others. In many cases of spontaneous inflammations 
and suppurations it was natural to suppose that the 
fever was the cause of the suppuration ; but if per- 
sons who thought so had observed accurately, they 
would’have divided spontaneous suppurations into 
two kinds ; one, whose remote and immediate cause 
was local, and therefore in such the fever followed 
the local action, as in injuries ; the other, where the 
remote cause was fever, which produced the injury ; 
and the injury, whatever it was, produced the inflam- 
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matioh and suppuration ; so that here fbver preceded, 
and was necessary for the remote cause, but not as 
the immediate ; and indeed, as a proof of this, sup- 
puration hardly takes place till the fever is gone. 
The small-pox is of this last kind ; as probably, many 
other contagious diseases. 

Those symptoms continue more or, less, according 
to the ‘degree of injury, the nature anti situation of 
parts, and the constitution ; biilfc as they arise from a 
local cause, which subsides, they of course subside 
also ; however, as the constitution has often an in- 
flammatory tendency, or a tendency to some other 
disease, besides the action arising from the violence 
singly, the parts often run into it, and this is reflected 
upon the constitution, which passes into that action 
to which it has a tendency, by which fever is kept 
up, and thereby inflammation. 

The subsiding of these symptoms is the cure ; and 
where they are simply the effects of the violence, the 
fever cures itself ; therefore, the only thing neces- 
sary is to lessen its violence ; but if the injury is of 
any specific kind, that specific quality must be cor- 
rected, if possible, and then the cure will take place. 

As the motion of the blood in the whole system is 
increased, and as we have reason to suppose it is lo- 
cally increased, fhen what will diminish thg motion , 
of the blood, will relieve in this respect ; there are 
two methods of doing this ; the first, by taking off 
its force ; and this will be effected by bleeding. 

This, if it does not lessen its motion, ot take off 
from the sympathy of the constitution, with thl local 
disease, yet it lessens the, momentum in the whole 
and in the part, which is taking off the effect of the 
excess of motion in the blood. 

The other is diminishing the action of the parts 
by affecting the constitution, which may be done by 
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purging ; in ttiis light, bleeding may also be in some 
degree considered. ^ It becomes in such cases very 
necessary to relieve the constitution by lessening the 
action of that constitution ; for although what has 
been advised, was to lessen the indamination itself, 
and thereby lessen its effects on the constitution, yet 
as that seldom is done sufficiently to remove any af- 
fection of the constitution, we must therefore pay 
attention to that constitution ; the two remedies 
will, in some degree, go hand in hand, one assisting 
the other ; for instance, in a strong healthy consti- 
tution, where the symptomatic fever runs high, 
bleeding and purging will have their double effects ; 
but still the constitution may require its peculiar 
medicines, which will, in a secondary way, relieve 
the inflammation. 

The secondary constitutional symptoms are not so 
determined as to time ; I have called them nervous, 
ahhough not strictly §o‘ in every case, because more 
variety of affections arc produced than from any 
cause I know ; yet these affections seem all to have 
more connection with the nervous than the vascular 
system, and are severally excited by the particular 
tendency or susceptibility of different constitutions. 
Many of them, I believe, are more common to the 
young than the old, which come under the doctrine 
of universal nervous sympathy, with a local com- 
plaint; of this kind are universal convulsions from 
teething or worms ; local convulsions, as St. Vitus’s 
dance, anff probably many others not so well marked, 
as those which worms and teething often produce. 
I have seen hiccup come on early in consequence of 
an operation ; but in this stage of the nervous affec- 
tion, little was to be apprehended, although it cer- 
tainly shewed a peculiarity of constitution, and such 
as should be attended to ; but when hiccup occurs 
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towards the last stages, it shews strong signs of dis- 
solution. 

Many full-grown persons are ‘also subject to very 
severe affections of the nervous kind, especially those 
people who are called nervous ; and more particu- 
larly still those who have bad affections, in ’conse- 
quence of complaints of the stomach. In such con- 
stitutions there is observed great dejbction, sinking, 
cold sweats, hardly any pulse, loss of appetite, no 
sleep, &c. seeming to threaten dissolution ; those 
symptoms are worse by fits. ^ Delirium appears to 
arise from nervous affection tof the brain, or senso- 
rium, producing a sympathy' of tlie action of the 
brain, with the materia vita; of the parts ; not sen- 
sation as a hcad-ach, but action, producing ideas 
without the exciting imiiression, and therefore delu- 
sive. This symptom is common to them all ; it is 
frequently a consequence of llioir being violent, or 
carried to considerable length in their several kinds*: 
often arising in consequence of compound fractures, 
amputation of the lower extremities, injuries done 
to joints, brain, &c. but not so often attending the 
hectic, although it is often a symptom of dissolution. 
We have agues also from many diseases of parts, 
more especially of the liver, as also of the spleen, and 
from induration of the mesenteric glands. 

The follow’ing cases are remarkable instances of* 
well-marked constitutional diseases from local irrita- 
tion, where the constitution took on a particular 
action, to which it had a strong tendency. A gen- 
tleman had a very bad fistula in perinajo |rbm a 
stricture,^ and wdien the water did not come freely, 
an inflammation in the part and scrotum w’as pro- 
duced, and then he had an ague, which w'as relieved 
for a time by the bark. Two children had an ague 
from worms, which was not in the least relieved by 
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the bark^ but by destroying the worms they were 
cuyed. 

As these diseases which I have brought into this 
class %re of such various kinds, each must be taken 
up apart, and treated accordingly ; but they are 
such as yield very little to medicine, for in some the 
constitutional d^ease is formed, and does not require 
the presence bf the local disease to keep it up, as in 
the tetanus; and in others, the local disease being 
still in force, it is not to be expected that the consti- 
tutional affection is to be entirely relieved, although 
in some degree it may. In those which form a regu- 
lar constilutional disease, such as an ague, although 
the local diseases may still exist in full force, yet 
some relief may be expected ; the bark is to be ad- 
ministered, although not with a view to cure, as the 
immediate cause still exists ; but bark will in some 
lessen that susceptibility in the constitution, and 
may cure at least for a time, as I have seen in agues 
arising from the fistula in perinajo. But the sus- 
ceptibility in the two children, cited above, was so 
strong for such a disease, that the bark was not suf- 
ficient; and therefore, when the local cause is not 
known, and v/hen the common remedies for such 
effects do not cure them, some local disease should 
be suspected. We see often such symptoms arising 
from diseases of the liver, and the bark cuyiiig this 
symptom, yet the liver shall go on with its disease, 
and probably faster, as I believe bark is not a proper 
medicine for diseases of this vise us ; such complaints 
of the liver have been too often attributed to the 
curing of the ague improperly by bark. Vitus’s 
dance, aud many other involuntary actions, have 
arisen from the same cause ; such constitutions re- 
quired only an immediate cause to produce the effects. 
It is possible, however, that no other mode of local 
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irritation woul^ .have produced the same effect, every 
constitution having a part that is capable o^affecting 
it most. We find also local effects in consequence 
of local injuries, as the locked jaw, &c. which are 
remote sympathies with the part affected, which may 
become pretty universal, and which cannot be'called 
immediate effects as t« time, as the^ afe often form- 
ing after the sympathetic fever li^* taken place, 
especially the locked jaw, which appears in many 
cases to he formed in the time of the preceding dis- 
ease, and not appearing till it has subsided. There 
are certain intermediate steps^between the inflamma- 
tory and the hectic state ; but neither cure nor dis- 
solution takes place in this period. 

The following case illustrates the effects of inflam- 
mation on the constitution. 

A lady, of what is called a nervous constitution, 
arising in some degree from an irritable stomach, 
often troubled with flatulencies, and what are called 
nervous head-achs, with pale urine at those times, 
uncomfortable feelings and often sinkings, had a tu- 
mour removed from the breast, and likewise from 
near the arm-pit ; nothing appeared uncommon for 
a few days, when very considerable disorders came 
on. She was attacked with a shivering or cold fit, 
attended with the feel of dying, and followed with 
cold ftwfat. It being supposed that she w*as dying,* 
brandy was thrown in, which soon brought on a 
warmth, and she was relieved ; the fits came on fre- 
quently for several days, which were always relieved 
by brandy ; and she took in one of the most violent 
of them <ibout half a pint of brandy. 

While under these affections she took, /he bark 
as a strengthener ; the musk, occasionally, as a seda- 
tive in pretty large quantities ; camphorated julap 
frequently, as an antispasmodic ; and towards the 
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last she took the valerian in large quantities : but 
whatever-fleffect these might have in l^sening the dis- 
ease on the whole, they were certainly not equal to 
it without the brandy. Brandy removed those dyihg 
fits, and' I thought they became less violent after 
taking the valerian. 

A question'** naturally occurs ; would the brandy 
alone, if it barf oeen continued ^s a medicine, have 
cured her, without the aid of the other medicines ? 
The other medicines, I think, certainly could not 
have done it ; nor do f believe that the brandy could 
ha^e been continued Jn such quantity, as to have 
prevented their returns ; if so, then the two modes 
were happily united, the one gradually 'to prevent, 
the other to remove immediately the fits when they 
came on. This case, from the general tenor of the 
constitution, was running with great facility into the 
hectic. 


CHAPTER V. 
or PUS. 

'Hither IV) 1 have been treating of the operations of 
parts, preparatory to the formation of pus ; I’am now 
come to the formation of that fluid, its nature, and 
supposed uses. 

The immediate effect of the mode of action above 
described, is the formation of a fluid, commonly 
termed pus ; this is very different frpiq, what was 
discharged in the time of the adhesive stage of the 
inflammation, when either formed in the cellular mem- 
brane or circumscribed cavities ; it is also very dif- 
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ferent from the natural secretion of internal canals, 
though it is probably formed in both by the same 
vessels, but under very different fnodes of action. 

The cellular membrane, or circumscribed cavities, 
have their vessels but little changed from the adhe- 
sive state at the commencement of the suppurative 
disposition ; so that they still retain touch of the 
form they had acquired by the lirsl^state, the dis- 
charge being at the beginning little more than coa- 
gulating lymph mixed with some serum. This is 
scarcely different from the adhesive stage of the in- 
flammation ; but as the inflammatory disposition 
subsides, the new disposition i^every instant of time 
altering those vessels to their suppurative state ; the 
discharge is also varying and cliaiiging' from a spe- 
cies of extravasation to a new-formed matter pecu- 
liar to suppuration ; this matter is a remove further 
from the nature of the blood, and becomes more and 
more of the nature of the pus ; it becomes whiter* 
and whiter, losing more and more of the yellow and 
green, which it is apt to give the linen that is stained 
with it in its first stages, and in consistence more 
and more viscid, or creamy. 

By the formation of this new substance, the coa- 
gulating lymph, which was extravasated in the ad- 
hesive state bf the inflammation, and adhered to the 
sides of the cells’ either in cut surfaces as in Vounds, 
in abscesses, or circumscribed cavities, is pushed off* 
from these surfaces, and if it is the inner surface of 
a cavity, it is pushed into it, so that the cavity con- 
tains both coagulating lymph and pus ; or if it is a cut 
surface, thje coagulating lymph is separated from it 
by the suppuration takin'g place, and is thrown off* ; 
but as such surfaces are generally dressed imme- 
diately after the operation, while the wound is bleed- 
ing, this blood unites the dressings to the sore, which 
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is ^sisited afterwards by the coagulating lymph 
thrown out in the adhesive stage ; the whole, viz. 
dressings, blood, and coagulating lymph are generally 
thrown off together, when suppuration commences 
on these surfaces. This is the process which takes 
place* in the first formation of an abscess, and the 
first process towards suppuration in a fresh wound. 

Upon the internal surfaces of the canals, the parts 
do not go through all those steps ; they would ap- 
pear to run into suppuration almost instantaneously ; 
however, inflammation even here is a kind of fore- 
runner of suppuratiop. This discharge, from inter- 
nal canals, has never been reckoned true matter, it 
has been called mucus, &c. but it has all the charac- 
ters of true pus which I am yet acquainted with. 

Pus is not to be found in the blood, similar to 
that which was produced in the first stage ; but is 
formed from some change, decomposition, or separa- 
tion of the blood, which it Undergoes in its passage 
out of the vessels, and for effecting which, the ves- 
sels of the parts have been formed, which produces 
a subsiding of the inflammation from which it took 
its disposition ; hence it must appear, that the for- 
mation of pus consists of something more than a 
straining of juicSs from the blood'. Many substances 
indeed which are to be considered as extraneous 
bodies in the blood, being only mixed with, and not 
making an essential part of that fluid, and perhaps 
even unnecessary to it, may pass off with the pus, as 
with every other secretion, yet the pus is not to be 
considered on that account as simply parts of the 
blood unchanged ; but we must look uppn it as a 
new combination of the blood itself, and must be 
convinced, that, in order to carry on the decomposi- 
tions and combinations necessary for producing this 
effect, either a new or peculiar structure of vessels 
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must be formed, or a new disposition, and of course 
a new mode of action, of the old must take place. 
This new structure, or disposition of vessels, I shall 
call glandular, and the effect, or pus, a secretion: 

I. Of the General Opinion of the Formation of Pus. 

The dissolution 6f the living solids Of an animal 
body into pus, and that the pus already formed has 
the power of continuing the dissolution, is an old 
opinion, and is still the opinion of many ; for their 
language is, " Pus corrodes, it is acrid,” &c. If this 
idea of theirs was just, no sore which discharges 
matter could be exempted from a continual dissolu- 
tion ; and I think it must appear inconsistent, that 
the matter, which was probably intended for salu- 
tary purposes, should be a means of destroying the 
very parts which produced it, and which it is meant 
to heal. Probably they took their idea from finding,* 
that an abscess was a hollow cavity in the solids, 
and supposing the whole of the original substance of 
this cavity was now the matter which was found in 
it. This was a very natural way of accounting for 
the formation of pus, by one entirely ignorant of the 
moving juices, the ‘powers of the ^teries, and the 
operation of an abscess after it was opened ; for the 
knowledge of these three, abstracted from the know- 
ledge of the abscess before opening, should have na- 
turally led them to account for the formation of pus 
from the blood by the powers of the arteries alone ; 
for upon their principle these abscesses should con- 
tinue to increase after opening, as fast as before. 
Upon this principle being established in their minds, 
viz. that solids were dissolved down into pus, they 
built a practice which was to bring all indurated 
parts to suppuration if possible, and not to open the 
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suppuration in such parts early ; this was done with 
a view to give such solids time to melt down into 
pus, which was tlie expression ; hut, according to 
their own theory, they seemed to forget that ab- 
scesses formed matter after opening, and therefore 
the parts stood the same chance of dissolution into 
pus as before. Also, from being possessed of this 
idea, that solids went into the composition of pus, 
they never saw pus flowing from any internal canal, 
as in a gonorrhoea, &c. but they concluded that there 
was an ulcer. We would forgive such opinions, be- 
fore the knowledge that such surfaces could and ge- 
nerally did form pus without a breach of the solids ; 
but that such an oiiinion slioukl exist afterwards, is 
not mere ignorance, but stupidity ; and the very cir- 
cumstance of internal circumscribed cavities, as the 
abdomen, thorax, &c. forming pus, wliere they might 
often have seen pints of matter, and yet no breach in 
•the solids to have produced it, which is a proof be- 
yond controversy, should have taught tliein better ; 
such ideas discover defect of knowledge and incapa- 
city for observation. 

The moderns have been still more ridiculous, for 
knowing that it was denied, that solids were ever 
dissolved into pus, and also knowing that tliere was 
not a single proof of it, they have been busy in pro- 
ducing What to them seemed proof. ’ They have been 
putting dead animal matter into abscesses, and find- 
ing that it was either wholly or in part dissolved, 
they therefore attributed the loss to its being formed 
into pus ; but this w'as putting living and dead ani- 
mal matter upon the same footing, which is a con- 
tradiction in itself ; for if' the result of this expe- 
riment was really according to their idea of it, the 
idea of living parts being dissolved into pus must 
fall to the ground, because living animal matter and 
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dead animal matter can never stand upon the same 
ground. 

Common observation in their profession should 
have taught them, that even extraneous^ animal mat- 
ter would lie in abscesses for a considerable time be- 
fore it was even dissolved. They might have observed 
in abscesses arising either from violence, or from a 
species of erysepelatous inflammation, that there 
were often sloughs of the cellular membrane, and 
that those sloughs would come away like wet tow, 
and therefore were not dissolved into pus. 

They might also have observed in abscesses on 
tendinous parts, as about the ancle, &c. that often a 
tendon became dead and sloughed away, and that 
these sores do not heal till such parts have sloughed, 
and this is often not accomplished for months, and 
yet all this time those sloughs are not formed into 
pus. They might have also known, or observed, 
that pieces of dead bone shall lie soaking in matter 
for many months, and yet not dissolve into pus ; and 
although bones in such situations shall lose con- 
siderably of their substance (which might by the ig- 
norant be supposed to have been dissolved into pus) 
yet that waste can be accounted for and proved on 
the principle of absorption ; for they always lose on 
that surface whpre the continuity is broke^ off, and 
which is* only a continuation of the separating pro- 
cess *. To see how far the idea was just, that dead 
animal matter was dissolved by pus, I put it to the 
trial of experiment, because I could put a piece of 
dead animal matter of a given weight into an ab- 
scess, and which could g,t stated times be weighed ; 

* It may be supposed that bones are not capable of being dissolved 
into pus ; but we know that bone has animal substance in it, and we 
also know that this animal substance is capable of being dissolved into 
chvlc. 
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to make it still more satisfactory^ a similar piece was 
put into water, kept to nearly the same heat ; they 
both lost in weight, but that in the abscess most, 
and there was also a diiSerence in the manner, for 
that in the water became soonest putrid ; but these 
experiments having been made as far back as the 
year 1757, I shall not rely on their accuracy, but 
state them aS‘ made by my brother-in-law, Mr. Home, 
and as given in his Dissertation on the Properties of 
Pus, page 32, under the idea that pus had a cor- 
roding quality. 

“ As pus has been supposed to have a corroding 
quality,” I may add even upon the living solids, “ I 
made the following experiments, to ascertain the 
truth or fallacy of such an assertion, Jind found it to 
be void of foundation, and to have arisen from the 
inaccuracy of observers having prevented them from 
seeing the distinctions between pus in a pure state, 
■and when mixed witli other substances. 


“ EXPERIMENT. 

“ I made a comparative trial upon matter con- 
tained in an abscess, and on pus and animal jelly 
out of the body. The matter and jelly were in equal 
quantities and contained in glass vessels, kept nearly 
in the temperature of the human body. 'I'o make 
the comparative trials as fair as possible, a portion 
of muscle, weighing exactly one drachm, was im- 
mersed in the matter of a compound fracture in the 
arm of a living man, and a similar portion into some 
of the same matter out o;^ the body; afro a third 
portion into fluid calf’s foot jelly, in which the ani- 
mal substance was pure, having neither wine nor 
vegetables mixed with it. These three portions of 
muscle were taken out once every twenty-four hours. 
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washed in water, weighed, and returned again. The 
results were as follows : 

“ In twenty-four hours. — The portion of muscle in 
the abscess weighed si^tty’ grains, was pulpy and 
soft, hut quite free from putrefaction : that 
portion immersed in the pus, weighed forfy-six 
grains, was pulpy, soft, and had a slightly putrid 
smell : the portion in the jelly weighed thirty- 
eight grains, was smaller and firmer in its texture. 
“ Forty-eight hours, — The portion of muscle in the 
abscess weighed thirty-eight grains, and had un- 
dergone no change : that in the matter weighed 
thirty-six grains, was softer and more putrid : 
that in the jelly thirty-six grains and smaller. 

Seventy-two hours. — The portion of muscle in the 
abscess weighed twenty-seven grains, was drier 
and firmer : that in the matter eighteen grains, 
and was rendered fibrous and thready : that in 
the jelly unaltered. 

“ Ninety-six hours, — The portion of muscle In the 
abscess weighed twenty-five grains : that in the 
matter was dissolved : that in the jelly weighed 
thirty-six grains *. 

One hundred and twenty hours. — The portion of 
muscle in the abscess weighed twenty-two grains, 
not at all putrid: that in the jelly thirtv-four 
grains, not at all putrid. 


* One reason, probably, for the piece of meat so soon becoming 
putrid and dissolving in the pus, was its being kept in the same pus 
the whole time ; therefore its dissolution was owing more to putre- 
faction than a^dissolving quality in the pus; whereas the piece in the 
abscess had its matter continually changing, which is the common re- 
sult in a sore, and if it had a corroding quality independent of the 
putrefaction, it ought to have been dissolved first ; but we may ob- 
serve, that the piece of muscle in the abscess, and the piece in the 
jelly were nearly upon a par. 
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** One hundred and forty-four hours. — The portion 
of muscle in the abscess weighed twenty-two 
grains, and was free from putrefaction : that in 
the jelly thirty-four grains.” 

The supposed facts of the solids dissolving being 
established in the mind as so many data to reason 
from, they had now no diiRculty to account for the 
formation of pus from both the solids and the fluids ; 
fermentation started up in the mind immediately as 
a cause ; but there must be a cause for fermenta- 
tion; and according to this idea, there are facts 
which go against it: first, let us consider internal 
canals, where only mucus is naturally formed, taking 
on the formation of pus without the loss of sub- 
stance, or any previous ferment, and leaving it off*. 

Now if a fermentation of the solids and fiuids 
was the immediate cause, I should beg leave to ask, 
what solids were destroyed in order to enter into the 
‘ composition of the pus discharged ? for the whole 
penis could not afford matter enough to form the 
pus, which is discharged in a common gonorrhoea ; I 
should also beg leave to be informed, how that fer- 
mentation of the fluids ever ceased, for there is the 
same surface, secreting its mucus, whenever the 
formation of pus ceases. 

Besides, if dissolved solids enter necessarily into 
the composition of pus, by the power of ^sonie fer- 
ment, it may be asked, by what power the first particle 
of this fluid in an abscess or sore is formed, before 
there is dny particle existing which is capable of 
dissolving the solids ? 

An abscess shall form, and suppuration, ceasing, it 
shall become stationary, perhaps for months, and at 
last be absorbed, and the whole shall heal ; what be- 
comes of the ferment the whole time it is stationary ? 

It has been supposed that blood when extravasated'^ 



OF PUS. 


529 


becomes of itself pus ; but we find |^lood, when ex- 
travasated^ either from violence or a rupture of a 
vessel, as in an aneurism, never of itself becomes 
pus ; nor was pus ever formed in such cavities till 
infiammation had taken |hace in them, and that in 
such cavities there was to be found both the .blood 
and the mhtter ; if the blood had coagulated (as it 
seldom does in those cases of violence) if would be 
found still coagulated, and if it had not coagulated 
the pus would be bloody. 

True pus has certain properties, which when taken 
singly may belong to other secretions, but when all 
joined, form the peculiar character of pus, viz. glo- 
bules swimming in a fluid, which is coagulable by 
a solution of sal ammoniac, which no other animal 
secretion that I knowis ; and at the same time a con- 
sequence of inflammation ; these circumstances taken 
together may be said to constitute pus. 

As inflammation does not produce at first true 
pus, 1 made the following experiments to ascertain 
its progress or formation. To do this it was only ne- 
cessary to keep up an irritation on some living part 
a sufficient time to oblige it to set about the natural 
consequent actions, and the smooth coat of an inter- 
nal cavity appeared to me to be well calculated for 
such an experiment, where nothing could interfere 
with the actions ot the parts, or their result, and it 
would also shew its progress on internal surfaces, 
which shews its progress in wounds and abscesses. 


II. Experiments to ascertain the Progress of 
Suppuration. 

EXPERIMENT I.‘ 

The tunica vaginalis of a yol^g ram was opened 
and the testicle exposed, 'fhe surface of the testicle 

M m 
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was wiped clea^, and a piece of talc was laid upon 
it. The surface almost immediately became more 
vascular; five minutes after, Ij^e talc was removed 
and examined in a microscope, but no globules could 
be observed, only a moisfure which appeared to be 
serum. Ten minutes after, there were irregular 
masses formed on the talc, some transparent, with 
determined edges, but no globules ; fifteen minutes 
after, nearly the same. 

At twenty minutes, there was an appearance of 
globules. 

At twenty-five minutes, there were globules in 
clusters ; but I could not say exactly what those 
globules were. 

At thirty-five minutes, the globules more distinct, 
more diffused, and numerous. 

At fifty-five minutes, the globules still more per- 
fect and distinct. 

At seventy, the globules more irregular, and of 
course less distinct. 

At eighty- five, the globules more distinct and nu- 
merous. 

At one hundred, more irregular and less distinct, 
forming little masses. 

At two hours, the masses more transparent and the 
globules fewer. 

At two hours and a half, the masses transparent, 
and no distinct globules. 

At four hours, some transparent masses appearing 
to contain globules. 

At seven hours, distinct globules and numerous. 

At eight hours, the globules more distinct and 
somewhat larger. 

*At nine hours, less appearance of globules. 

At twenty-one ho^s, the testicle was covered with 
hn^ and the skin broii^t over, and kept together 
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wiitb a bgatuarc, and allawed ta vemam fev twelve 
hoass> whieh, from the first, was thirty-three hours ; 
when it was opened, was wiped*dry, and a piece of 
talc applied for five minutes : the quantity of fluid v^y 
small, but containing globules small and numerous. 

N*B. In this time, when the testicle was covered> 
there were strong adhesions took place between the 
testacies and tunica vaginalis, which shews that pro- 
bably the inflammation moved back to the adhesive 
stage whenever two similar surfaces were opposed. 

Forty hours, the above repeated and the globules 
a little more' distinct. 

Forty-four hours, the appeawahee of globules very 
distinct, and it looked like common matter diluted. 

EXPEltIMBNT II. 

An opening was made through the linea alba be- 
low the navel, several inches long, into the cavity of 
the belly of a dog, care being taken that no blood . 
should pass into that cavity ; a piece of talc was ap- 
plied to the peritoneum so as to be covered with the 
fluid which lubricates that surface ; to do which, it 
was found necessary to draw it over some consider- 
able surface : this fluid was examined in the field of 
the microscope, and»appeared to contain small semi- 
transparent globules, few in number, swimming in 
a fluid. 

The lubricating fluid in the cavity of the abdomen, 
appears, from repeated experiments on healthy dogs, 
to be so small in quantity as only to give a polish to 
the different surfaces, but not sufficient to have a 
drop collected. 

After fivb minutes, the surfaces had more moisture 
upon them, which being examined as before, the glo- 
bular appearance was more disfi|||jt. 

In fifteen minutes, the surface wwe more vascular; 

Mm2 
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a portion of intestine was wiped dry, and a piece of 
talc -applied to ft ; the fluid collected on it had a great 
number of globules, which w^e smaller than those 
at j^rst observed. 

In an hour, this portion^of intestine had its blood- 
vessels considerably increased in number ; the whole 
surface appearing of an uniformly red colour : this 
was wiped dry and a piece of talc laid upon it > the 
fluid collected did not appear to be made up of glo- 
bules, but of very small parts which had some trans- 
parency, but not exactly regular in their figure, 
which became still more evident on drying, when 
they lost the transparency altogether ; these were 
most probably coagulating lymph. 

This was repeated upon the surface of the spleen, 
which had its surface excessively red, from the in- 
creased number of small vessels carrying red blood, 
and the result was exactly similar. 

From these experiments, the fluid which lubricates 
the peritoneum seems to undergo changes, in con- 
sequence of exposure, and at last, when inflammation 
takes place, to have coagulating lymph substituted 
for it. 

Although the lubricating fluid of the peritoneum 
is so small in quantity in a natural state, yet before 
that cavity has been exposed for half an hour, the 
quantity is much increased, and has a mottled ap- 
pearance of oil and water ; but from the appearance 
in the' microscope, it is only an increa,se of the ori- 
gin^ fluid with some coagulating lymph, although 
mistaken by some anatomists for an oily lubricating 
liquor. 


EXPERIMENT III. 

At half'i^t sevc^ o’clock in the morning, an inci- 
sion wite made witb a lancet intb the upper fleshy 
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part of a young ram’s thigh> into which was intriK 
duced a silver canula^about a quarter of ao inch in 
diameter, and three quarters long, with a great imna* 
her of small holes in the sides, and open at the iSot- 
tom ; it was fastened by means of ligatures to the 
shin, and a small cork adapted to it. 

The blood was sponged out several ^imes, and the 
cork kept in during the intervals. At half-past nine 
the cork was withdrawn, and the canula was found 
to contain a fluid ; a piece of talc was dipped in it, 
and the appearance was evidently globular, exactly 
like the red globules without the colour. 

At eleven, the quantity of fluid much increased, 
and the same appearance. ^ 

At one, the quantity half filling the pipe, of a 
reddish brown colour ; the globules snore numerous, 
without colour when diluted with water. 

At three, the quantity considerable, the globules 
smaller, freer from colour. 

At half-past five, the same. 

EXPERIMENT IV. 

In the same manner the canula was introduced 
into the fleshy part of an ass’s thigh, at nine in the 
morning ; and at one o’clock, as also at two, there 
was a fluid tinged with red globules. 

At four, there were no diffused globules, but there 
appeared to be small flakes in a transparent fluid ; 
however, they proved to be clusters of globules. 

At seven, next morning, which was twenty-two 
hours, there was found in the canula, common pus. 

From H;he experiments on internal surfaces, it 
would appear that pus was formed coeval with its 
secretion ; but from Mr. Hom^ experiments, page 
51, it would rather appear that the globules were not 
formed till some time after secretion, and this sooner 
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or Mtex, according to circumstances^ which wc ptH»- 
hably do not know. 

So ikr ibese experiments explain the progress of 
ai^puratkm on internal sur€a,ces, and I shall now 
.give its progress on the- cutis, when deprived of its 
cuticle, from Mr. Home’s Dissertation on that 5ub> 
ject before ipentioned. 

I Applied a blistering plaister of the size of a 
half-crown piece to the pit of the stomach of a healthy 
young man. In eight hours a blister arose, which 
was opened, and the contents removed ; they were 
fluid, transparent, and coagulated by heat ; had no 
appearance of globules when examined by the mi- 
croscope; and in everj; respect resembled the serum 
of blood. The cuticle was not removed, but allowed 
to collapse, and the fluid, which was formed upon 
the surface of the cutis, waM examined from time to 
time by a microscope, to determine as accurately as 
possible the changes which todk place. 

The better to do this, as the quantity in the inter- 
vals stated below must be exceedingly small, a piece 
of talc, very thin and transparent, was applied to the 
whole surface, and covered with an adhesive |daister ; 
aiid the surface of the talc applied to the skin was 
removed and examined by the microscope, applying 
a fresh piece of talc after every examination, to pre- 
vent any mistake which might have arisen«from the 
surface not being quite clean. 

The fluid was examined by the microscope, to 
ascertain its appearance ; but as the aqueous part in 
which the globules of pus swum, is found by experi- 
ment to coagulate, by adding to it a satuiated solu- 
tion of sal-ammoniac, which is not the case with the 
serum of the blood nor the transparent part of the 
milk, I consider diis as a property peculiar to 
pus ; and consequently that it would be a very * 
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good test by which to ascertain the presence of 

true pus. 

** In eight hours. — -Trom the time the blister was 
applied;, the fluid discharged was perfectly trsus> 
parent, and did not coagulate with the solution 
of sal ammoniac. 

** Nine hours. — The discharge was less transparent ; 
but free from the appearance of globules. 

“ Ten hours. — The discharge contained globules 
which were very small, and few in number. 
Eleven hours. — The globules were numerous, but 
still the fluid did not coagulate with the solution 
of sal ammoniac. 

“ Twelve hours. — The appearance much the same 
as before. 

** Fourteen hours. — The globules ajittle larger, and 
the fluid appeared to be thickened by a solution 
of sal ammoniac. 

** Sixteen hours. — The globules seemed to form them- 
selves into masses ; but were transparent. 

" Twenty hours. — The globules were double the size 
of those first observed at ten hours, and gave the 
appearance of true pus, in a diluted state : the 
fluid was coagulated by a solution of sal ammo- 
niac, the globules at the same time remaining 
perfectly distinct, so tliat I should consider this 
as true pus. 

Twenty-two hours. — No change appeared to have 
taken place. 

Thirty-two hours.-^The fluid was considerably 
thicker in consistence, the number of globules 
being* very much increased : but in no other re- 
spect that I could observe, did it differ from that 
formed twenty hours after the application of the 
blister.” 

To ascertain the progress of suppuration on ca- 
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nBls#i0r secreting surjSsces, I hav^e often examined 
the matter on a bougie, tba^had b^n introduced 
into the urethra; and found irto be formed earlier 
than N either of the times before mentione4; Mr. 
Home’s experiment makes it five hours ; but we 
often l|pd a gonorrlidea* coming on at once, not hav- 
ing in the least^been preceded by a leading discharge. 

S||ice* that period experiments have been made on 
pus, from different kinds of sores, with an intention 
to ascertain the nature of the sore by the result of 
such analysis. That sores give very, different kinds 
of pus is evident to the naked eye, and that the dif- 
ferent parts of which the blood is composed will 
come away in different proportions, we can make, 
no doubt ; and we find that whatever is in solution 
in the bloody copies away more in one kind of pus 
than another, which are all so many deviations from 
true pus.; we may also observe, that such kinds of 
;^as change, after being secreted, much sooper than 
true pus, which will be observed by and by. From 
all this I should be apt to conceive, that such expe- 
riments will throw little light on the specific na- 
ture of the disease, which is the thing wanted. From 
such experiments we may find oht that pus, from a 
venereal bubo in its height of malady, or that from 
a cancer, is bad matter, but cannot ascertain the dif- 
ference between those tw^o matters and all others, 
nor the specific difference between the two. The 
small-pox, although as maligtiant a disease as any, 
and one which produces a pi^ as replete with poi- 
sonous particles as any, yet gives a true pus, when 
not of the confluent kind, w)iich disposition is not 
small-pox. The reason why it is good pus, is, be- 
cause its inflammation is of the true suppurative 
kind ; and the reason why it is of the true suppura- 
tive kind, is, because the parts have the power of 



curix^ il&emselYes, just as mudi: as in any acci^nt 
which happens to sudjf coostij;ution ; hut this is 
not the case with eitliR* the , venereal disease or the 
cancer ; from the moment these set out, their dispo- 
sitions tend to become worse and worse ; but th% 
venereal bubo, if mercury* is given so as to a^ect it, 
soon gives us another kind of pus, although this has 
the poison equally in it ; therefore it is not^the 
circumstance of containing a poison which makes 
it what is called a bad pus, but its being formed 
from a sore that has no disposition to heal : as we 
cannot give healing action, to a cancer, so we never 
can have a good pus. The observation respecting 
the small-pox is applicable to the venereal gonorr- 
hoea; for this complaint having the power of curing 
itself, Its pus is good in proportion to that power ; 
but as the periods of cure are not so determined as 
in the small-pox, neither is its time in producing 
good pys so determined ; but like the small-pox,* 
as well as the venereal disease when it is healing, we 
have good pus, althjough it contains the poison. 

From the above experiments it must ^appear un- 
necessary to give the chemical analyses of what is 
commonly called ptis, for whatever comes fi'om a 
sore has that name, although very difierent in many 
cases from what,I should call true pus; and^ we shall 
find in those sores*^ that have some specific quality 
which hinders th^m from healing, that the discharge 
is not pus. Probably the chemical properties may 
be nearly the same in them all. 

II. Of the Properties Pus. 

Pus, in the most perfect state, has at the first view 
certain peculiar qualities. These are principally co- 
lour and consistence ; but it appears that the colour 



538 


OF PUS. 


takes its rise from the largest portion of the whole 
mass being compQsed of small round bodies, 
very much like those smair round globules which 
swimming in a fluid make cream ; 1 should suppose 
those round globules to be white in themselves, as 
cream would appear to be ; although it is not ne- 
cessary that the substance of matter which reflects 
a white, should be itself white ; for a vast number of 
transparent bodies being brought together will pro- 
duce a white, such as broken glass, broken ice, water 
covering globules of air, making froth, &c. 

These globules swim in a fluid, which we should 
af first suppose to be the serum of the blood, for it 
coagulates with heat like serum, and most probably 
is mixed with a small quantity of coagulating lymph ; 
for pus in part coagulates, after having been dis- 
charged from the secreting vessels, as mucus is ob- 
served to do. But although it is thus far similar to 
serum, yet it has properties that scrum has not. Ob- 
serving there was a similarity between pus and milk, 
I tried if the fluid part of pus could be coagulated 
with the juice of the stomach of other animals, but 
found it could not. I then tried it with several mix- 
tures, principally with the neutral salts, and found 
that a solution of sal ammoniac coagulated this fluid ; 
not finding that a solution of this, salt coagulated 
any other of our natural juices, I concluded that glo- 
bules swimming in a fluid that was coagulable by 
this salt was to be considered as pus, and would be 
always formed in sores that had no peculiar back- 
wardness to heal. 

The proportion that th^se white globwles in the 
pus bear to the other parts depends on the health of 
the parts which formed it, for when they are in a 
large proportion, the matter is thicker and whiter, 
and is called good matter ; the meaning of which is. 
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that the solids which produced it are in good health; 
for these appearance^ in the npitter are no more 
than the result of certain salutary processes going on 
in the solids^ the effect of which processes is, to pro- 
duce the disposition on which both suppuration and 
granulation depend ; all this is a good deal similar 
to the formation of milk ; for in the commencement 
of the secretion of this fluid, it is at first principally 
serum, and as the animal advances towards delivery, 
the globules are forming and become more in quan- 
tity, and the animal that has them in largest quan- 
tity has the richest milk ; likewise when they are 
naturally leaving off secreting milk, it again takes'an 
exact retrograde motion ; and we may also observe, 
that if any local affection attacks this gland, such as 
inflammation, the milk is falling back to the state I 
have been now describing ; or if any constitutional 
affection takes place, such as fever, &c. then this 
gland suffers in the same manner. 

Pus is specifically heavier than water ; it is pro- 
bably nearly of the same weight with blood or any 
other animal substance rendered fluid. 

Pus, besides the above-mentioned properties, lias 
a sweetish and mawkish taste, probably from having 
sugar in it, which is very different from most other 
secretions, and the same taste takes place, ^whether 
it is pus. from a sore, viz. an ulcer, or an irritated 
inflamed surface. Thus, if any have an ulcer in 
their nose, mouth, throat, lungs, or parts adjacent, 
so that the matter shall come into the mouth unal- 
tered by putrefaction, they will be able to taste it 
from its having this property; whereas the mucus 
and saliva of those parts is tasteless. The same 
thing happens when an irritation to inflammation 
takes place on the surface of those parts without ul- 
ceration. 
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If the internal surface of the nose is inflamed, 
when we blow it gn a white . handkerchief, we see* 
the substance discharged of a yellow colour ; we also 
find that when we draw up the same substance into ’ 
the mouth, that it has a sweetish mawkish taste. If 
it is the surface of th^mouth or throat that discharge 
this matter, the same 'taste is observable ; and if it 
is brought up from the trachea and Itings, in con- 
sequence of the common effects of a cold on those 
parts, the same taste is also to be observed ; so that 
pus, from whatever surface, whether an irritated na- 
tural surface, or the surface of a common sore, has 
this property. 

Pus has a smell in some degree peculiar to itself ; 
but this differs ; some diseases, such for instance as 
the venereal gonorrhoea, it is pretended may be 
known by the smell. 

To ascertain the properties of pus, or to distin- 
‘guish it from mucus, it has, with mucus, been put to 
the test of chemistry. Solution in menstrua, and 
precipitation, were thought to be a test of their dis- 
tinction. 

This principle in its very first appearance is un- 
philosophical, and was at the very first treated by 
me as absurd. 1 conceived that all animal substance 
whatever, when in solution, either .in acids or alka- 
lies, would then be in the same state, and .therefore 
that the precipitation would be the same in all. Cal- 
carious earth, when dissolved in an acid, (for in- 
stance, the muriatic) is in that acid in the same state, 
whether it has been dissolved from chalk, lime-stone, 
marble, or calcarious spar,; and the precipitations 
from all are the same. 

However, whatever my opinion might be, yet 
bold assertions, the result of described experiments, 
made me avoid falling into the same error, of de-' 
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scribing what I never had seen ; I made, therefore, 
some experiments on this subject; and in conse- 
quence of having previously formed ^the above-men- 
tioned opinion, I was more general in my experi- 
ments. I made them on organic animal matter, as 
well as on inorganic, and the, result was the •same 
in all. 

As organic animal matter, I took muscle, tendon, 
cartilage, gland, viz. liver and brain. 

As inorganic animal, I took pus, and the white of 
an egg, and dissolved each in the vitriolic acid, and 
then precipitated the solution with vegetable alkali. 

Each precipitation I examined with such mag- 
nifiers as plainly shewed the forms of the precipi- 
tate ; all of which appeare<|^to be flaky substances. 

The precipitate by the volatile alkali, appeared 
exactly the same. 

To carry those experiments a little further, I dis- 
solved the same substance in the vegetable caustic . 
alkali, and precipitated the solution with the muriatic 
acid, and examined each precipitate with the micro- 
scope, and the appearance was the same, viz. a flaky 
substance, without any regular form. 

To see how far the nature of sores might be ascer- 
tained from the nature of their discharge, matter 
from a cancerous sore has been analyzed, and the re- 
sult has been, that such matter differs from true pus; 
but this explains nothing more than what the naked 
eye can perceive, that it is not pus ; but it will not 
shew the specific difference between the matter from 
a cancer and matter from a venereal bubo, where 
mercury has not been given, nor will it tell that one 
is cancer and the other as veneheal. We might as 
well analyze the urine at different times, in order to 
ascertain the nature of the kidnies at those times. 

The quality of pus is always according to the na- 
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tuve of the parts which produce it; and whatever 
specific qualities the parts may have besides, the pus 
has also this specific quality ; hence we have ve- 
nereal matter from venereal sores, ^mall-pox matter 
from small-pox sores, cancerous matter from can- 
cerouj? sores, &c. it is ng^t in the least affected by 
the constitution, excep; the parts which produce it 
are also affected by the constitution. 

Pus is so far of the same specific nature wifii the 
part which produces it, that it does not become an 
irritator to that part ; it is perfectly in harmony with 
it, the part**ls not in the least sensible of it; therefore 
the pus of a suppu^atiug^ surface is not an irritator 
to the same surface, but may be an irritator to any 
other not of the same kipd ; hence, no suppurating 
surface of any specific hind can be kept up by its 
own matter, for if this had not been the case, no sore 
of any specific quality, or producing matter of ap ir- 
ritating quality, could ever have been healed. This 
is similar to every other secretion of stimulating 
fluids, as the bile, tears, &c. for those do not stimu- 
late their own glands or ducts, hut are capable of sti- 
mulating any other part of the body. The venereal 
gonorrhoea, small-pox, &e. healing or recovering of 
themselves, are striking instances of this ; however, 
we find matter under certain circumstahees stimu- 
• lating itG own sore, and also secretions stimulating 
their own canals, as the secretions of the intestines 
stimulating themselves ; but? how far this may not 
arise from Sne part of the intestines being so dis- 
eased, as to secrete a stimulating fluid, and coming 
to a sound part, stimulates that only, I will not de- 
termine. This I atof certain happens to the rectum 
and anus ; for it very often happens in purging, that 
the watery stools shall irritate those parts so much 
as to make them feel as if they were scalded. This 
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idea seems reasonable on another principle ; for 
when we consider matter in th^ gross, we shall find 
that it is often mixed with extmne^us substances 
which make no pStrt of it, being probably strained 
from the blood ; and also, probably, undergoing a 
change afterwards from it^ not hieing pure pus j* nor 
do these always arise' entirely from the nature of the 
sore, for they arc produced by sores of very different 
specific qualiiSes, it being the species of natter itself 
which arises from the nature of the sore ; however, 
the kind of sore will often produce more or less of 
this extraneous matter, and this additional substance 
may act as a stimulus on m-^ery kind of sore. 

What I have considered thjyis lar, is tl^ natural 
process of a sound constitution and solind parts ; 
since a sore that is going through all the natural 
stages to a cure, is not to be called a disease. 

A proof of this is, that whenever a real, disease at- 
tacks either tlie suppurating surface, or the consti- 
tution, these processes of nature are destroyed, and 
1 he very reverse takes place ; the production of true 
pus ceases, and the fluid becomes changed in some 
measure in proportion to these morbid alterations ; 
in general it becomes thinner and more transparent, 
as if the part was returning back to the adhesive 
state, it partakes more of the nature of the blood, as 
is the case in m»st other secretions under similar 
circumstarfces. This, in common language, is not 
called pus, but sanies. 

Pus, arising from such state of sores, hSs more of 
the serum, and frequently of the coagulating lymph 
in it, and less of the combination that renders it co- 
agulable with a solution olP sal amitnoniac. It has a 
greater proportion, also of the extraneous parts of 
the blood that are soluble in water, such as salts; 
and becomes sooner putrid. The two last species 
IG 
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of matter not being of the same specific nature with 
the sore, they have power of stimulating even 
their own sore^ * 

On this last account foo, pus becomes more irri- 
tating to the adjoining parts, with which it comes in 
cont^pt, pro^i^ngj^jg^mtion of the skin, and the 
ulcerative inl^^matioti7 as the tears, when' they 
run out, excoriate the skin of the c^ek from the 
quantity salts which they contain. From this 
effect the matter has been called corrosive, a quality 
which it ha g not ; the on^ quality which it possesses 
being thatof irrUating th^^^^ayts with which it comes 
in contac^^, in s uc fa^ manher ^at they are removed 
out of tlh^way bV tne^bsorb^ts, as will be described 
when itreatfing oil m^r^jon. 

In these instances of the change in iftie pus, we 
may say that the change is effected by the decompo- 
sition and, jiew combination not being carried pn so 
perfectly ; this may probably depend oi^the secreting 
vessels* having lost their due structure and action, 
and this appears to be so much the case, that they 
not only fail in this operation, but the other offices 
of those vessels, viz. the production of granulations, 
is also checked ; for the vessels forming themselves 
into a certain structure which Iks them for secreting 
pus, it is so ordered, that the same structure also fits 
them for producing granulations, asid thus those two 
processes are concomitant effects of the same cause, 
which cause is a peculiar 3>|gfinization superadded 
to the ves^ls of the part. " 

What organization this may be is not in the least 
known, nor must lye wonder at this, for it is exactly 
the same with eVery other* organ of seerdtion, about 
all which we are equally ignorant; indeed, some of 
the differences between one gland and another are 
made out, and also something of their general struc; 
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turc ; but not in such a way as can lead us to the 
actions and operations of the several parts upon 
which the natnr^ of the different secretions depend, 
so as to enable us to conclude A. priori, that this or 
that gland must secrete this or that peculiar juice. 

Pus, from several circi%istiiNrces often attending it, 
would appear in general to have a greater tendency 
to putrefac^on tlian the natural juiceS have; but I 
very much suspect that this is not really \he case 
with pure pus ; for when it is first discharged from 
an abscess, it is in general perfectly sw^et. There 
are, however, some exceptions to t^iis? but these de- • 
pend on circumstances entirely foreign to the nature 
of pus itself. Thus, if the ab^i^ess had* any commu- 
nication >^ith the air while the matter was confined 
in it, (as is frequently the case with those in the 
neighbourhood of the lungs,) or if it has been so 
near the colon or rectum, as to have been infected 
by the ficces, under such circumstances we cannot 
wonder that it becomes putrid : matter formed early 
in the state of suppuration, either in abscesses, or 
more especially in consequence of any external vio- 
lence committed on the solids, has always in it a 
portion of blood ; or if some parts of the solids mor- 
tify and slough, those ivill mix with the matter; the 
same thing happens when tne infiammation has 
something of the erysepclatous disposition, so as to 
have produced a mortification in the scat of the ab- 
scess ; in all such circumstances we find the pus has 
a greater tendency to putrify than the pure or true 
pus, which comes to be discharged afterwards in 
sound abscesses or healing sores ; and accordingly 
the matter from recent sores becomes very putrid 
between every dressing ; whereas, w hen tlio same 
sores are further advanced, it is perfectly sweet at 
the same periods ; but although the imperfect or 
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heterogeneous matter that, is formed at first is liable 
to putrefy when exposed, yet if it is perfectly con- 
fined in an absdess*, it \yill remain a considerable 
time without putrefaction ; the suppuration, how- 
ever, in consequence of the erysepelatous inflamma- 
tion, which is often attended with suppuration pro- 
duced by internal mortification, is, as we have ob- 
served, an exCe*^ption to this rule ; for although con- 
fined from external air, yet the matter becomes soon 
putrid, and this most probably arises from the solids 
themselves first becoming putrid. 

• A similar observation may be made with respect 
to sores which have been in the habit of discharging 
good pus ; for if by any accident an extravasation of 
blood is produced in these parts, or a disposition is 
brought on to throw out blood, which mixes with 
the pus, the discharge changes from its former sweet- 
ness, and becomes much more putrid and offensive. 
It ai^pears that pure matter, although easily rendered 
susceptible of change by extraneous additions, is in 
its own nature pretty uniform and immutable. It 
appears so unchangeable, that we find it retained in 
an abscess for weeks, without having undergone any 
change ; but these qualities belong only to perfect 
pus ; for if a sore from a sound sfate changes its dis- 
position and becomes inflamed, the matter now pro- 
duced from it, though there be no extravasated blood 
or dead solids, becomes much sooner putrid than 
that which was discharged before this alteration of* 
disposition, and shall become much more irritating, 
as has already been observed. 

From the above-mentioned consideratiops, we can 
explain why the discharge in many specific diseases, 
although not in all, is so much more offensive than 
in common sores ; for in these cases it is commonly 
not true pus, and is generally mixed with blood. 
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In the same manner, likewise, where there are dis- 
eased bones, or other extraneous ^bodies which excite 
irritation, sometimes even to so great a degree as to 
cause the vessels to bleed, and often wounding the 
vessels of the part, the matter is always founds to be 
very offensive, one mark (although not commonly 
accounted for) of a diseased bone. , 

Our silver probes are rendered almost black, when 
introduced into the discharge of an unhealthy sore ; 
preparation of lead are the same, when applied to 
such matter. It even dissolves animal substance ; if, 
for instance, a fresh ^yound has its lips brought toge- 
ther and held there with sticking plaister spread 
upon leather, we shall find if the wound suppurates, 
that the parts of the straps of leather going over the 
wound will be between the first and second dressing 
quite dissolved, dividing the straps into their two 
ends ; and the plaister, which commonly has lead in^ 
it, shall become black, where it has come in contact 
with this matter. This change in the colour of me- 
tals is also produced by eggs, when not perfectly 
fresh, although not become putrid ; and probably 
this property is assisted by the boiling or roasting. 
Dr. Crawford, in his experiments on the matter of 
cancers and animal hepatic air, attributes the disso- 
lution of the met,fils to that air*. 

111. Of the Use of Uiis. 

The final intention of this secretion of matter is, 
1 believe, not yet understood, although almost every 
one thinks himself able Jfco assign one ; and various 
are the uses attributed to it. It is hy some sup- 
posed to carry off humours from the constitution. 


Philos. Transact, vol. 80th, year 1790, part 2(1, p. 385. 

N n 2 
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It is sometimes supposed a constitutional disease 
changed into a local one, and so discharged or thrown 
out of the body, either in form of, or with the pus, 
as in those cases to be called critical abscesses ; 
but even those who sec this lihal intention are very 
ready to overturn it, by supposing that this matter 
is capable of being taken back again into the consti- 
tution by absorption, and producing much worse 
evils than those it was meant to relieve. I believe 
that the supposed cases of absorption are more nu- 
merous than those where it is supposed to relieve ; 
if so, then by their own account nothing is gained. 
Or it is presumed to carry off local complaints from 
other parts of the body by way of derivation, or re- 
vulsion ; for this reason sores, as issues, are made in 
sound parts, to allow other sores to be dried up ; or 
even with a view to oblige parts to dissolve them- 
selves into pus, as indurated swellings ; but we have 
endeavoured to show that the solids make no part 
of pus. 

A secretion of pus is also looked upon as a general 
prevention of many, or of all the causes of disease ; 
issues, therefore, are made to keep off both universal 
disease as Well as local. But I am apt to believe 
that we are not yet well, or perhaps at all acquainted 
with iti^ use, for it is common to^ all sores ; takes 
place in the most perfect degree in those sores which 
may be said to be the most healthy, and especially 
in those where the constitution is most healthy. 

W e find also that very large discharges, when pro- 
ceeding from a part which is not essential to life, 
produces very little changg in the constitution, and 
as little upon being healed up, whatever some people 
may suppose to the contrary. 

One might naturally imagine, that it was of ser- 
vice to the sore which formed it, to keep it moist,' 
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&.C. for all internal surfaces have their peculiar mois- 
ture ; hut as a sore is to heal, and if allowed to dry 
so as to form a scab, then a sore is disposed to form 
no more pus, and heal faster. It is the mode of 
dressing external sores that keeps up this secretion, 
which in this respect maintains the sore iii the state 
of an internal one ; but this will not account for the 
formation of an abscess, which is tfid formation of 
pus we can best account for, since it produces the 
exposure of internal surfaces ; in many cases it is of 
singular service, to procure the second mode of cure 
and open a communication between the disease and 
the external surface of the body. 

It also forms a passage for the exit of extr.aneous 
bodies ; but all these are only secondary uses. 


CHAPTER VT. 

rilF. UIX'lillA'l’lVE INFLAMMATION. 

In considering the origin and course of the blood, it 
would have been most natural to have considered 

t ^ • 

absorptic^n, or the absorbing vessels ; for in one point 
of view, they may be considered as the animal con- 
sisting of so many mouths, every thing else depend- 
ing upon them, or belonging to them ; for in tracing 
these dependences we iind that there exists ulti- 
mately little else but absprbents. The stomach and 
the organs connected with it in such animals as have 
a stomach, are to be considered as subservient to 
this system ; and many an animal is to be considered 
*as consisting of a number of stomachs ; a piece of 
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coral, for instance, appears to be no more than a thou- 
sand stomachs, all taking in food for digestion, and 
absorption for increase, and support of the whole ; 
foi* each stomach does not increase, as the piece of 
coral increases, but they multiply in number, and of 
course* the whole piece of coral increases ; for al- 
though each appears to be a distinct animal, yet it is 
not so ; but ats'this is too general a view of this sys- 
tem for our present purpose, I shall leave it, and 
confine myself principally to the uses of the absorbents 
in the diseases of which I am going to treat ; and as 
one of their uses in diseases, and indeed the principal 
one, has not been described, nor indeed in the least 
conjectured, that it may be clearly understood or 
distinguished from the other known uses, I shall re- 
late first the more common uses, which have been 
formerly assigned to this system. 

First, the absorbents take up extraneous matter, 
in which is included nourishment. 

Secondly, superfluous and extravasated matter, 
whether natural or diseased. 

Thirdly, the fat. 

Fourthly, they produce a waste of parts, in conse- 
quence of which muscles become smaller, bones be- 
come lighter, &c. Although these two last effects 
were perhaps not expressly said to be carried on by 
* absorption, either by veins, or any other system of 
vessels, yet we must suppose they were understood : 
so far the absorbents have in general been considered 
as active parts in the animal economy ; but from a 
further knowledge of these vessels, we shall find that 
they are of much more consequence in^ the body 
than has been imagined, and that they are often tak- 
ing down what the arteries had f9rmerly built up ; 
removing whole organs, becoming modellers of the 
form of the body while growing ; also removing many / 
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diseased and dead partSi which were beyond the 
power of cure ; of all which I shall now take parti- 
cular notice. 

All these vessels are productive of a vast variety 
of effects in the animal economy, which are very dis- 
similar in the intention and effect, they may*be re- 
viewed in a variety of lights, and admit of a variety 
of divisions. I shall consider them ih two views : 
first, as they absorb matter, which is not any part of 
the machine ; secondly, as they absorb the machine 
itself. 

The first of these is the well-known use, the ab- 
sorption of matter, which is no part of the machine. 
This is of two kinds, one exterior matter, in which 
may be ranked every thing applied to the skin, as 
also the chyle ; and the other interior, such as many 
of the secreted juices, the fat, and the earth of bones, 
&c These arc •principally with a view to its nou- 

rishment, and also answer many other purposes ; s<5 
that the action of absorbing foreign matter is ex- 
tremely extensive ; for besides its salutary effects, it 
is often the cause of a thousand diseases, especially 
from poisons, none of which are to my present 
purpose. 

In the second of these views, we are to consider 
them as removing parts of the body itself, in which 
they maj be viewed 'in two lights. The first is, 
where only a wasting is produced in the whole ma- 
chine, or jiart, such as in the wasting of the whole 
body, from an atrophy ; or in a part, as in the wast- 
ing of the muscles of the leg, &c. from some injury 
done to spme nerve, tei^dinous part, or joint ; all of 

* It may be necessary to remark here, that‘I do not consider either 
llie fat, or the eartli 6f bones, as a part of tlic animal ; they arc not 
animal matter ; they have no action within themselves. They have 
not the principle of life* 
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which I call interstitial abstorption, because it is re- 
moving p^ts of the body out of the interstices of 
that part which reniains, leaving the part still as a 
perfect whole *, But this mode is often carried fur- 
ther than simply wasting of the part ; it is often con- 
tinued* till not a vestige is left, such as the total decay 
of a testicle, so that the interstitial absorption might 
be understood in two senses. 

The second is, where they are removing whole 
parts of the body. This may be divided into the na- 
tural, and the diseased f. 

In the natural they arc to be considered as the 
modellers of the original construction of the body ; 
and if we lyere to consider them fully in this view, 
we should find that no alteration can take place in 
the original formai^n of many of the parts, either 
in the natural growth, or that formation arising from 
disease, in which tlie absorbents are not in action, 
Rnd take not a considerable xiart : this absorption I 
shall call modelling absorption. If I were to consi- 
der their pow ers in this light, it would lead me into 
a vast variety of effects, as extensive as any principle 
in the animal economy, for a bone cannot be formed 
without it, nor probably many other j>arts. A part 
which was of use in one stage of life, but wdiich be- 
comes entirely useless in another, is thus removed. 
This is evident in many animals ; the thym.us gland 
is removed ; the ductus arteriosus, and the membrana 
pupilaris is removed. This process is, perhaps, 
more remarkable in the changes of the insect, than 
in any other known animal. Absorption in conse- 
quence of disease, is the pow.er of removing, complete 

^ This mode of absorption has always been allowed, or supposed, 
whether performed by the lymphatic veins, or lymphatics. 

t These uses I claim as my own discovery. I have taught them 
publicly ever since the year 1772. 
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parts of the body, and is'in its operation somewhat 
similar to the first of this division, or modej^^ng pro- 
cess, but very different in the irftention, and there- 
fore in its ultimate effects. 

This process of removing whole parts in conse- 
quence of disease, in some cases produces Effects 
which are not similar to one another ; one of these 
is a sore or ulcer, and I therefore calf ft ulcerative. 
In other cases no ulcer is produced, although whole 
parts are removed, and for this 1 have not been able 
to find a term ; hut both may he denominated pro- 
gressive absorption. 

This process of the renjoval of a whole solid part 
of the body, or that power which the animal economy 
has of taking part of itself into the circulation by 
means of the absorbing vessels, whi^never it is neces- 
sary, is a fact that has not in the least been attended 
to, nor was it ev'en supposed, and having now been 
noticed, I mean to give a general idea of it. I may 
just be allowed once more to observe, that the oil, 
or fat, of animals, and the eaitli of bones, have always 
been considered as subject to absorption ; and some 
other parts of the body being liable to wasting, have 
been supposed to suffer this by absorption ; but that 
any solid part should totally be absorbed, is a new 
doctrine. 

This use of the absorbents I have long b'een able 
to demonstrate ; and the first hints I received of it, 
were in the waste of the sockets of the teeth, as also 
in the fangs of the shedding teeth. 

It may be difficult at first to conceive how a part 
of the bo^y can be removed by itself ; but it is just 
as difficult to conceive how a body can form itself, 
which we see daily taking place; they are both 
equally facts, and the knowledge of their mode of ac- 
» tion, would answer perhaps very little purpose ; but 
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this I may assert, that wlienever any solid part of 
our bodies undergoes a diminution, or is broken in 
upon, in coiisequende of any disease, it is the absorb- 
ing system which does it. 

When it becomes necessary that some whole liv- 
ing pdrt should be removed, it is evident that nature, 
in order to effect this, must not only confer a new 
activity on the absorbents, but must throw the part 
to be absorbed into such a state as to yield to this 
operation. 

This is the only animal power capable of produc- 
ing such effects, and like all other operations of the 
machine arises from a stinjulus, or an irritation ; all 
other methods of destruction being either mecliaiii- 
cal or chemical. The first by cutting instruments, 
as knives, saws, &c. the second by caustics, metalic 
salts, &c. 

The process of ulceration is of the same general 
■nature in all cases ; but some of the causes and ef- 
fects are very different from one another. 

The knowledge of the use of this system is but of 
late date ; and the knowledge of its different modes 
of action is still later. Physiologists have laboured 
to account for its modes of action ; and the principle 
of capillary tubes was at first the most general idea, 
because it was a familiar one. But this is too con- 
fined a principle of an animal machine, nor will it 
account for every kind of absorption. Capillary 
tubes can only attract fluids ; but as these inquirers 
found that solids were often absorbed, such as 
scirrhous tumours, coagulated blood, the earth of 
bones, &c. they were driven to the necessity of sup- 
posing a solvent ; this may or may not be true ; it 
is one of those hypotheses that can never be proved 
or disproved, and may for ever rest upon opinion. 
But my conception of this matter ■ is, that nature ■ 
15 
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leaves as little as possible to chance, and that the 
whole operation of absorption is performed by an 
action in the mouths of the absorbents : but even 
under the idea of capillary tubes, physiologists were 
still obliged to have recourse to the action of those 
vessels to carry it along after it was absorbed', and 
might therefore as well have carried this action to 
the mouths of these vessels. 

As we know nothing of the mode of action of the 
mouths of these vessels, it is impossible we can form 
any opinion thatNian be relied upon ; but as they arc 
capable of absorbing substances in two different 
states, that of solidity apd fluidity, it is reasonable 
to suppose that they have different modes of action ; 
for although any construction of parts that is capa- 
ble of absorbing a solid, may also be such as is capa- 
ble of absorbing a fluid ; yet I can suppose a con- 
struction only capable of absorbing a fluid, and not 
at all fitted for absorbing a solid, though this is not* 
likely : and to see the propriety of this remark more 
forcibly, let us only consider the mouths of dilferent 
animals, and I will venture to say, that the mouths 
of all the different animals have not a greater variety 
of substances to work upon, than the absorbents 
have, and we may observe that with all the variety 
of mouths in diflerent animals, this variety is only 
for the purpose* of adapting them to absorb solids, 
which admit of great variety in form, texture, &c. 
every one being capable of absorbing fluid matter, 
which admits of no variety. 

This process of the removal of parts of tlie body, 
either by ^interstitial or jirogressive absorption, an- 
swers very material purposes in the machine, without 
which many local diseases could not be removed, and 
which, if allowed to remain, would destroy the person. 

« It may be called in such cases, the natural surgeon. 
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It is by the progressive absorption, that matter or 
pus, and extraneous bodies of all kinds, whether in 
consequence of or 'producing inflammation and sup- 
puration are brought to the external surface ; it is 
by means of this that bones exfoliate ; it is this ope- 
ratioli W’hich separates sloughs ; it is the absorbents 
which are removing whole bones,^ while the arteries 
are supplying' new ones ; and although in these last 
cases of bones, it arises from disease, yet it is some- 
what similar to the modelling process of this system 
ill the natural formation of bone ; it> is this operation 
that removes uselqss parts, as the alveolar processes, 
when the teeth drop out, pr when they are removed 
by art ; as also the fangs of the shedding teeth, which 
allows them to drop off; and it is by? these means 
ulcers are fornwSd. > 

It becomes a substitute in many cases for mortifi- 
cation, which is another mode of the loss of siib- 
“stance; and in such cases it seems to owe its taking 
place of mortification to a degree of strength or vi- 
gour, superior to that where mortification takes 
place ; for although it arises often from weakness, 
yet it is an action, while mortification is the loss of 
all action. In many cases it finishes what mortifica- 
tion had begun, by separating the mortified part. 

These two modes of absorption, the interstitial and 
the progressive, are often wisely united, or perform 
their purposes often in the same'part which is to be 
removed ; and this may be called the mixed, which I 
believe takes place in most cases, as in that of extra- 
neous bodies of all kinds coming to the skin ; also 
in abscesses, when in soft parts. It is t^e second 
kind of interstitial absorption, the progressive and 
the mixed, that become mostly the object of surgery, 
although the first of the interstitial sometimes takes 
place, so as to be worthy of attention. 
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This operation of the absorption of whole parts, 
like many other processes in the animal economy, 
arising from disease, would often ’appear to be doing 
mischief^ by destroying parts which are of service, 
and where no visible good appears to arise from it; 
for it is this process which forms a sore calfed an 
ulcer ; such as in those cases where the solids are 
destroyed upon the external surface, a1^ in old sores 
in the leg, breaking out anew, or increasing ; but in 
all cases it must still be referred to some necessary 
purpose ; for we may depend upon it, that those 
parts have not the power of maintaining their ground, 
and it becomes a substitute for mortification ; and 
indeed in many ulcers, we shall see both ulceration 
and mortification going on, ulceratiesh removing those 
parts that have power to resist death.; 

I. Of the Remote Cause of the Absorption (f the 
Animal itself. 

The remote cause of the removal of parts of the 
animal appears to be of various kinds, and whatever 
will produce the following effects, will be a cause. 

The most simple intention, or object of nature, 
seems to be the removal of a useless part, as the 
thymus gland, membrane pupilaris, ductus arteriosus, 
the alveoli when the teeth drop, ;or the crystaline 
humour after coughing, and probably the wasting 
of the body from fever, either acute or hectic. These 
parts are removed by the absorbents, either as use- 
less parts, or in consequence of strength being unne- 
cessary while under dise^e, or such as not. to accord 
with disease 

* It might be asked as a question, whether the waste of the consti- 
tution in disease arises from the body becoming useless when under 
% such diseases, as may be observed of muscles when their joint, tendon. 
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Another cause is a weakness, or the want of power 
in the part to support itself under certain irritations, 
which may he considered as the basis of every cause 
of removal of whole parts ; as the absorption of 
calluses, cicatrices, the gums in salivation ; also that 
arising from pressure, or irrit^nj^.e,pplicatioiis, under 
Avhich may be included the attachipent of dead parts 
to a living ohe ; all of which may be accounted for 
upon the same principle ©f parts^Or organs not 
being able to support thnlmselves under the present 
evil. ‘ 

From the above account of the final cause of the 
absorption of whole parts from .disease, it would ap- 
pear that they are capable of being absorbed from 
five causes. First, from parts being pressed; secondly, 
from parts bein^- considerably irritated by irritating 
substances ; thirdly, from parts being weakened ; 
fourthly, from p^rts being rendcBed useless ; fifthly, 
•from parts becoming tlead. The two first, for in- 
stance, parts being iircssed, and parts being irritated, 
appear to me to produce the same irritation ; the 
third, or weakness, an irritation of its own kind ; and 
the fourth, or parts being rendered useless, and the 
fifth, or parts beqjogiing dead, n^y be somewhat 
similar. 

It is probable that every cause above enumerated 
is capable of prc^ticing every mode, or rather efiect 
of absorption, whether interstitial or progressive ; 
but pressure attended with suppuration always pro- 
duces the progressive, wheflier applied externally or 
internally, as in the case of abscesses. 

&e. is diseased ; or whether it accords better with the diseased state^ 
and may even tend to u natural cure ? 



THE 1JI.CE%VTIVE INFLAMMATION. 


559 


II. Of the Disposition hf lAving Darts to Absorb 
and to be Absorbed. 

The dispositions of the two* parts of the living 
hody, which absorh^afid are absorbed, must be of 
two kinds respecting the parts ; one passive and the 
other active. The first of "ttiese is an Irritated state 
of the part to be absorbed, which renders it unfit to 
remain under such circumstances ; the action excited 
by this irritation being incompatible with the natural 
actions and the existence of the parts, whatever these 
are, therefore become 'ready for removal, or yield to 
it with ease. The second is the absorbents being 
stimulated to actipn by such a state of parts, so that 
both conspire to the same end. 

When the part to be absorbed is a dead part, as 
nourishment or extraneous matter of all kinds, then 
the whole disposition is in the absorbents. 

When those immediate causes arise in consequence 
of pressure, it would appear that absorption takes 
place more readily under pertain circumstances than 
others, although the remote causes of them appear 
to be the same, therefore somethiijg more than simple 
pressure ; for we find that pressure from within pro- 
duces ulceration or absorption muph more readily 
than from without ; .for if it was p^fessure oiily, ab- 
sorption tlien would be according to the quantity of 
pressure ; but we find very diflerent effects from the 
same quantity of pressure tinder the above-mentioned 
circumstances ; for when from without, pressure 
rather stimulates than irritates ; it shall give signs 
of strength, and produce an increase of thickening ; 
but when from within, the same quantity of pressure 
will produce waste ; for the first effect of the pressure 
from without is the disposition to thicken, which is 
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rather an operation of strength ; but if it exceeds the 
stimulus of thickening, then the pressure becomes 
an irritator,„ jind Jiie power appears to give way to 
it, and absorption of the parts pressed takes place, 
so that nature very rigadily takes on those steps which 
are to get rid of an cxtrancou^llildy* hut appears not 
only not ready to let extraneous bodies enter the 
body, but endeavours to lixclude them, by increasing 
the thickness of the parts. 

Many parts of our solids are more susceptible of 
being absorbed, especially by ulceration, than others, 
even under the same or similar circumstances, while 
the same part shall vary; its silsccptibiiity according 
to circumstances. 

The celfular and adipose membr;9,hes arc very par- 
ticularly susceptible of being absorbed, which is 
proved* by muscles, tendons, ligaments, netves, and 
blood vessels being found frequent^ deprived of their 
connecting membrane^nd fat, cspeckilly in abscesses, 
so that ulceration often takes a roundabout course 
to get to the skin, following the track of the cellular 
membrane ; and the skiii,4tself, when the pressure is 
from within, is much less susceptible of ulceration 
than the cellular apd adipose membrane, which re- 
tards the progress of abscesses, 'when they are so far 
advanced, and also becomes the cause of the skin’s 
hanging over spfeading ulcers, ,„which are spreading 
from the same cause ; more especially, too, if the part 
ulcerating is an original part. Ulceration never 
takes place on investing membranes of circumscribed 
cavities, excepting suppuration has taken place ; and, 
indeed, ulceration in such parts would be a sure fore- 
runner of suppuration. 

New-formed parts^ or such as cannot be said to 
constitute part of the original animal, as healed sores, 
calluses of bones, esjiecially those in consequence of 



THE ULCriRATlVU INFEAMiMATIOX, 5G1 

compound fractures, admit more readily of absorp- 
tion, especially the progressive, than those parts 
which were origin^ly formed ; tlys arises probably 
from the principle of weakness, and it is from this 
too, that all adventitious new Uiatter, as tumours, arc 
more, readily absdf^ed tliafii even that which is a sub- 
stitute for the old. Thus We have ^tumours more 
readily absorbed than a callus of a bone, ui^ion of 
a tendon, &:c. because ’they have still less powers 
than those which arc substitutes for parts ^originally 
formed. 

Ulceration in consequence of death in an dkternal 
part, takes place soones#»'*dn the external edge be- 
tween the dea(| and the living. This js viable in 
the sloughirfg 'of parts ; for we may obferVe that 
sloughs from caiiistics, bruises, mortificatrons, &c. 
always t)egin at the external edge. 

An internal jnressure produced by an extraneous 
lx)dy, acts cqumly on every side of the surrounding* 
parts, and therefore every part being pressed alike, 
ought, from this ciiuse alone, to produce absorption of 
the surroiinding parts eqif^y on all sides, supposing 
the parts themselves sipiilar in structure, or,'which is 
the same, equally susceptibM of %eing absorbed ; but 
we find that one side only of the surrounding living 
parts is susceptible of this irritation, therefore one . 
side only is absorbed ; and this is always the side 
w'hich is next to the external surface of the body. 
We, therefore, have always extraneous bodies of 
every kind, determined to the skin, and on that side 
to which the extraneous body is nearest, without 
having any effect, or producing the least ddfetruction 
of any of the other surrounding parts. From this 
cause we find abscesses, &c. whoso seat is in, or near 
the centre of a part, readily determined to the sur- 
*face on the one side, and not on the other; and 
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whenever the lead is once taken, it immediately goes 
on. But as some parts, from their structure, are 
more susceptible of this irritatkai than others, we 
find that those parts composed of such structure, 
are often absorbed, although they are not in the 
shortest road to the skin ; this structure is the cellu- 
lar membrane, as will bp taken notice of hereafter. 

We find the same principle in the progress of tu- 
mours ; for although every part surrounding a tumour 
is equally prest, yet the interstitial absorption only 
takes place on that side next the external surface, by 
which means the tumour is, ai^ it were, led to the 
skin ; from' hence we find that absorption of whole 
parts more readily takes place, to allow an extraneous 
substance to pass out of the body, than it will to 
allow* one to pass in. 

Thus we see, that the slight pressure produced by 
matter on the inside of an abscess has a great effect, 
and the matter is brought much faster to the skin 
(although very deep) than it would by the same 
quantity of pressure applied from without; and, 
indeed, so slight a pressure from without would 
rather tend to have an opposite effect, namely, that 
of thickening. 

The reason of this is evident ; one is, a readiness 
.in the p^rts to be freed from a disease already exist- 
ing ; the other is, a backwardness in the parts to ad- 
mit a disease. The principle, therefore, in the ani- 
mal economy produces one of the most curious phe- 
nomena ill the wliole process of ulceration, viz. the 
susceptibility which the parts lying between an ex- 
traneous body and the skin, have to ulcerate, while 
all the other sides of the abscess are not irritated to 
ulceration ; and the necessity there is that it should 
be so, must be very striking ; for if ulceration went 
on equally on all sides of an abscess, it must increase ' 
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to a most enormous size, and too great a quantity of 
our solids must necessarily be destroyed. 

Bones, we have observed, are also subject to simi- 
lar circumstances of ulceration ; for whenever an 
abscess forms in the centre of a bone, or an internal 
exfoliation has taken place, the extraneous body acts 
upon the internal surface of the cavity^ and produces 
ulceration . 

If the matter or dead piece of bone is nearer one 
side than the other, ulceration takes place on that 
side only ; and here too the provision of nature iu 
abscesses comes in, for the adhesive indammatioii 
extends itself on the outside in proportion as ulcera- 
tion extends itself on the inside of the cavity, and as 
ulceration approaches to the surface of the bone, the 
adhesive disposition is given to the periosteum, then 
to the cellular membrane, &c. And what is very 
curious, this adhesive inilammation assumes the ossi- 
fying disposition, which I have called the ossihe in- 
flammation, and appears as a spreading ossification, 
in the same manner as in the callus of a simple 
fracture. 

The consequence of these two processes taking 
place together in bones is very singular, for the ul- 
cerative process destroying the inside of a bone while 
the ossifying makes addition to its outside, bone 
often increases to a prodigious size, as in spinEeven- 
tosae ; but iu the end the ulceration on the inside gets 
the better, and^the matter makes its escape. 

Nature has not only mfule what might he called 
an instinctive provision in the parts to remove them- 
selves, so as to bring extraneous bodies toThe skin 
for their exit, and thereby, from this principle, has 
guarded the deeper-seated parts^ but has also guarded 
all passages or outlets, where, from reasoning, we 
•night suppo.se no great mischief could arise from 

o o 2 
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bringing extraneous bodies thither ; and in many cases 
a seeming advantage would be gained ; such passages 
appearing to be more convenient for the exit of such 
matter, and likely to produce less visible mischief in 
procuring them. 

Thus a tumour in the cheek, close on the internal 
membrane of the mouth, and some way from the 
skin, shall in its growth push externally, especially 
if there is matter in it, and in time come in contact 
with the skin and adhere to it, while it shall have 
made no closer connexion with the skin of the mouth : 
if it should suppurate, and more especially if it be of 
a scrofulous kind, which is slow in its progress, it 
will bifeak externally ; we even see abscesses in the 
gums opening externally, where the matter has been 
obliged to go a considerable way to get to the skin. 

The same guard is set over the cavity of the nose ; 
if an abscess forms in the antrum, frontal sinus, or 
saccus lacrimalis, all of which are nearer to the ca- 
vity of the nose than the external surface of the body, 
ulceration does not follow this shortest way, which 
would be directly into the nose, but leads the matter 
to the nearest external surface. 

I have seen an abscess in the frontal sinus, first at- 
tended with great pain in the part, then with inflam- 
mation gn the whole forehead, at lasj; matter has been 
felt under the skin ; and on being opened \t has led 
into one or both sinuses, and ^most the whole bone 
has exfoliated. For such an abscesif, the nearest 
passage would have bee« directly into the nose. 
Abscess in the lacrimal sac, forming what is called 
the fistula lacrimalis, dtises , also from the s^me cause; 
a curious circumstance takes place here ; but whe- 
ther peculiar to this part or not, I do not yet know. 
Besides the disposition for ulceration externally at 
the inner corner of the eye, there is a defence set up' 
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upon the inside, so thati^he membrane of the nose 
thickens very considerably; how far a thickening 
takes place on the inside of the hose opposite to the 
antrum, in abscesses of that cavity, or how far it is 
an universal principle in other passages, I have upt 
been able to learn, *but am inclined to believe if is not 
universal. From this principle we can see why 
openings made into these passages to’ilhake the mat- 
ter come that way are more unsuccessful, than rea- 
soning (without the knowledge of this principle) 
would lead us to believe ; the opening, therefore, 
should not be made on the inside (even where we 
can do it) excepting thet(i]&iatter is very near, or else 
. the opening should be made very large ; and proba- 
bly, in such cases, it may be necessary to take out a 
piece, so as to prevent the uniting process, which is 
here very strong. 

Illustrations will be given in other passages, when 
treating of ulceration in general tending to the ex* 
ternal surface. 

III. Of Interstitial Absorption. 

Interstitial absorption, I observed, was of two 
kinds, with respect to effect, or rather had two 
stages. The first was, where it took place only in a 
part, as in the wasting of a limb in consequence of 
its being rendered useless, whether from disease in 
a joint, a broken tendon, or the dividing of a nerve, 
whereby its influence is«cut offj or where it takes 
place in the whole body, in consequence of some dis- 
ease, as iij acute fever, ^ectic fever, diabetes, atro- 
jiby, or the like. The second is the absorption of a 
whole part, where not a vestige is,, left. This would 
seem to be of two kinds ; one, where it is only a con- 
. sequence of another disease, and is a necessary and 
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useful effect of that disease|»s in assisting and bring- 
ing parts to the surface ; but the other appears to arise 
from a disease in thte part itself ; as the total decay 
of the alveoli, without any disease in the teeth or 
gums, which in the end suffer ; as also a total wast- 
ing of a testicle, the absorption of a callus, &c. It 
is the first of these two kinds which’" is most to my 
present purpose, and deserv^es our particular atten- 
tion. It takes place in a thousand instances ; we 
find it gradually taking place in the part of the l:K»dy 
which happens to lie between incysted tumours, and 
the external surface, when they are making their way 
to the skin. This absorption is commonly slow in 
its progress, so much so, as even to make the ulti- 
mate effect, although considerable, not sensible till a 
certain length of time has elapsed. 

This mode of removing parts, appears to arise 
from pressure, as in the former ; but here some prin- 
ciples are reversed. The contents of an incysted tu- 
mour do Mot give the stimulus of removal to that 
side of the syst ncai'est to the external surface, as 
happens in an abscess, so as to produce a removal of 
the surface pressed by its contents, which would be 
the progressive ulceration, as in our first division ; 
but the tumour gives the stimulus to the sound parts, 
between it and the skin, and an absorption of those 
parts takes place, similar to that which f suppose 
takes place in the removal of calluses of bones, 
from weakness. Wc find whenever an incysted tu- 
mour is formed in the c^ular membrane, it in time 
makes its approaches towards the skin, by the cellular 
membrane and other parts between it an^ the skin 
being absorbed, so that the whole substance between 
the cyst and skin becomes thinner and thinner, till 
the cyst and the external skin meet or comenn con- 
tact, and then inflammation begins to take place ; > 
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for as the parts are now*soon to be exposed, inflam- 
mation takes place to produce a quicker absorption, 
• which borders often upon ulceration. The mode of 
action in this last case may be, in one respect, very 
similar to the foregoing solid tumour, for besides the 
interstitial absorption, the cyst may be lookod upon 
as a tumour, aiding upon, or stimulating the parts 
between it and the skin ; therefore thed:umour causes 
absorption of the contiguous cellutar membrane, 
uppn which it presses. This process of interstitial 
absorption of parts is very evident, even in common 
absce^ ; where a progressive absorption is going on, 
it is assisted by this. 

I have already observed, that the interstitial ab- 
sorption is not attended with, nor produces sup- 
puration. 


IV. Of the Progressive Absorption. 

The first or principal mode of this action, is the 
removing of those surfaces that are immediately con- 
tiguous to the irritating causes, which is an absorp- 
tion of necessity. These causes, I have observed, 
are of three kinds ; one, pressure ; another, irritating 
substances ; and the third, considerable inflammation 
on a weak part, especially those new-formed parts 
that become a ’substitute for the old. Absorption? 
from pressure, is the removal of the part pressed, 
which may arise from a number of causes. There are 
tumours, which, by pressing upon neighbouring 
parts, produce it ; the pressure of the blood in 
aneurisms produces it, &c. also that surface of an 
abscess which is in contact with the pus, or any other 
extraneous body ; or the ulceration of that part of 
the surface of the body, which is in contact with a 
body pressing, as the buttocks^or hips of those who 
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lie long upon their hacks. The heels of many people, 
who also lie long in the same position, as in the case 
with those who are under the cure of d fracture of the 
leg ; in which«casc it seems to he a substitute for 
mortification, and is rather a proof of the strength 
of the patient ; for if very weak constitutionally^ the 
same parts certainly mortify ; as the constant 
pressure of dua^ps on the legs of pi’isoners ; harness 
on the hreastS^f horses. 

The second of Ihis cause of absorption is the ac- 
tion of irritating substances, such as the tears pass- 
ing constantly over the cheeks ; as also many irri- 
tating medicines, pi'oducing too much action, and 
probably at the same time weakening the parts. 
The tliird is, the formation of an ulcer, or sore, on 
a surface, in consequence of some disease, which has 
been the cause o^tinflammation. Bones are subject 
to the same effect from pressure, as the soft parts ; 
a,s in consequence of aneurisms ; as also from the 
pressure fr^m tumours : likewise in cases of the 
spina ventosa, where in some there is nothing to be 
found in the cavity of the swelling, but blood coa- 
gulated : in others, a gruraous or curdly substance. 
This blood, or substance, increasing, continues the 
pressure, and the inside of the bone is in time ab- 
sorbed. 

- I haA’^e already observed, that the progressive ah - 
sorption is divisible into two kinds ; one tvithout 
suppuration, the other with. I shalBnow observe, 
that the absorption whic||?ydoes not produce suppu- 
ration, may take place, cither from prelktire made by 
sound parts, upon diseased parts, or by diseased upon 
sound parts ; as the effect tllat the pressure of the 
coagulated blood has in aneurisms, the moving blood 
in the same, which is a sound part, contained 411 dis- 
eased arteries not capable of supporting the pressure 
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of the moving blood ; as also many tumours, which 
are diseased parts, pressing, upon natural sotind parts, 
and these diseased parts are simply endowed with 
life, which I apprehend makes some difference in the 
effects respecting the formation of pus ; also uncom- 
mon pressure made by such substances as are not 
endowed with ^y irritating quality, sufficient to 
produce the suppurative inflammatiopJ*as a piece of 
glass, a lead bullet, &c. all of which I ^1^11 now more 
fully, explain. 

Of this first division, viz. from pressure without 
suppuration, we have several instances ; in aneurisms, 
especially when they are in the aorta, and principally 
at the curve ; and when arrived at a considerable 
size, so as to press against the surrounding parts, 
particularly agaihst the back-bone, as also against 
the sternum ; all of which will be according to the 
situation of the aneurism : we find in such cases, 
that from the dilatation of the artery (which arises 
from the force of the heart) the artery is pressed 
against those bones, and that the substance of the 
artery in the part pressed is taken into the constitu- 
tion. This absorption begins at the external sur- 
face of the artery, where it comes in contact with 
the bone, and continues there till the whole artery is 
absorbed ; then the bone itself comes in contact with 
the circulating b’lood, and not being natufally in- 
tended to*be washed by moving blood, the bone or 
bones are also absorbed from this pressure, and 
motion of the blood against them. The adhesive or 
strengthening^ -disposition takes place in the sur- 
rounding parts, and is of great service here, as it 
unites the circumference *of the unabsorbed part of 
the artery to the surrounding parts ; as also the cellu- 
lar membrane beyond the surface of absorption, 
(when in soft parts) similar to the preceding adlie- 
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sive hiHammation going before ulceration in an ab* 
scess ; but it is here much stronger, for strength is 
wanted as well as "adhesion while it is dilating; so 
that a cavity Cjf some strength for the moving blood 
is always kept entire, and no extravasation can take 
placef; nor can the parts readily give way. 

Another instance of this absorption occurs in those 
cases where ‘»Kving tumours make their way to the 
skin without the formation of an abscess. I once 
saw a remarkable instance of this in a Highland sol- 
dier, in the Dutch service, who had a solid tumour 
formed, either in the substance of the brain, or, what 
is more probable, upon it, viz. in the pia mater, for 
it seemed to be covered by that membrane : the 
tumour was oblong, aboye an inch thick, and two or 
more inches long ; it was sunk near its whole length 
into the brain* seemingly by the simple effects of 
pressure ; hut the outer end of it, by pressing against 
' the dura mater, had produced the absorbing disposi- 
tion in that membrane, so that this membrane was 
entirely gone at that part. 

The same irritation from pressure had been given 
to the scull, which also was absorbed at this part ; 
after wdiich, the same disposition was continued on 
to the scalp. 

As these respective parts gave way, the tumour 
was pushed further and further ouf, so that its outer 
end came to be in this new passage the absorbents 
were making for it in the scalp, by which it probably 
would have been discharged in time^, if the man had 
lived; but it was so connected with the vital parts, 
that the man died before the parts could relieve 
themselves ; while all these exterior parts were in a 
state of absorption, the internal parts which pressed 
upon the inner end of the tumour, and which pressure 
was sufficient to push it out, did not in the least, 
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ulcerate, nor did the tumour itself, which uras pressed 
upon all sides, in the least give Way in its substance. 
No matter was to be observed hbre from either the 
dura mater, the unconnected edge of the bones of 
the scull, nor from that part of the scalp which had 
given way ; and, perhaps, the reason was, the tflmour 
being a living pairt, and not an extraneous one. The 
general effect was; however, similar tqi*the progress 
of an abscess, insomuch that it was on that side 
nearest to the external surface of the body that the 
irritation for absorption took place. 

ThiS"iirst species of the absorption of whole parts 
is seldom or never attended with pain. Its progress 
is so very slow, as to keep pace with our sensations, 
and in many cases it is not even attended with in- 
flammation. 

I believe that this absorption seldom or ever effects 
the constitution, although in some cases it takes its 
rise from affections of the constitution, as in the cases* 
of the absorption of callus. 

V. Of Ahsorption attended with Suppuration, which 
I have called Ulceration, 

I SHALL now give an account of that part of the 
actions of the absorbing system, which I call ulcera- 
tion, and which is the second of our first ’division, 
respecting the formation of pus, viz. that which is 
connected with the formation of that fluid, being 
either a consectuence of it, "or producing it, and is 
that which in all cases constitutes an ulcer. It is 
this whiclj principally ponstitutes the progressive 
absorption * 

I have given it the term ulceration, because ulcer is a word iii 
use to express a sore, and it is by this process that many ulcers are 
•formed. The operations produced in ulceration, have not hitherto 
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This differs from the foregoing in ^ome circum- 
stances of its operations. It either takes place in 
consequence of sujipuration already begun, and theft 
the pus acts as an extraneous body capable of pro- 
ducing pressure ; or absorption attacks external sur- 
faces • from particular irritations or weakness, in 
which case suppuration, forming an ulcer, must fol- 
low, let the cause of that breach or loss of substance 
be what it may. 

In order to produce ulceration from pressure, I 
may again take notice, that it requires a much greater 
pressure from without than from within ; and when 
it is from within, the ulceration is quicker, when 
near to the skin, than when deep or far from it ; the 
nearer to the skin, the inflammation more readily 
takes place ; and I have also observed, that inflam- 
mation, although it takes place in deep-seated parts, 
yet it seldom or never extends deeper, but approaches 
towards the external surface ; and as inflammation 
seems to proceed aud is essential to this process, we 
see the reason why it should take place sooner if 
near to the skin, and go on faster the nearer it comes 
to it. 

The process of ulceration which brings matter to 
the external surface is not wholly the absorption of 
the inner surface of the abscess, for there is an in- 
terior or interstitial absorption of the parts lying 
between the inner surface of the abscess and the 
skin, similar to the approach of incysted tumours, as 
has been described. And besides this assistance, I 
have already observed, there is a relaxing and elon- 

been in the least niidcrstood, therefore a very erroneous cause of these 
operations has been always supposed. It has always been supposed 
that those solids which were visibly gone, were dissolved into pus; 
Ironi whence arose the idea of matter being composed of solids and 
fluids, whicli we have endeavoured to refute. 
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gating process carried on between the abscess and 
the skin ; and at those parts tinly where the matter 
appears to point. 

This process of ulceration, or absorption, with 
suppuration, is almost constantly attended by inflam- 
mation ; but it cannot be called an original inflam- 
mation, but a consequent, which gave rise to the 
term ulcerative inflammation. ■ It is alw*ays preceded 
by the adhesive inflammation, and perhaps it is 
simply this inflammation which attends it ; we find 
the adhesions produced answering very wise pur- 
poses ; for although the adhesive inflammation has 
preceded the suppurative, and of course all the parts 
surrounding the abscess are united, yet, if this union 
of the parts has not extended to the skin, where the 
abscess or matter is to be discharged, in such a case, 
wherever the ulceration has proceeded beyond the 
adhesions, there the matter will come into unadher- 
ing parts, the consequence of which will be, that the* 
fluid, or matter, will diffuse itself into the cellular 
membrane of the part, and from thence over the 
whole body, as in the erysepelatous suppuration; 
but to prevent this effect, the adhesive inflammation 
takes the lead of ulceration. There are many other 
causes of ulceration, which take place on surfaces, 
where we do not see the same necessity for it, when 
the matter formed can be, and is discharged without 
it; such parts are many old sores. The inside of 
the stomach and intestines, and indeed all the sur- 
faces above mentioned, which do not admit readily 
of the adhesive inflammation, under some circum- 
stances adjnit of the uleprative. This effect would 
appear to arise from the violence of the inflamma- 
tion, the parts being so weakened, either by it, or 
some former disease, that they can hardly support 
.themselves; for we find in salivations, where tlic 
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whole force of the mefcury has been ditermined to 
the mouth, they have become weakened by long and 
violent action ; the gums and inside of the mouth 
will ulcerate ; also, from the same weakening dispo- 
sition, the gumi) will ulcerate in bad scurvies ; there- 
fore w'eakness joined with inflammation, or violence 
of action, ax^pears to be the immediate cause in such 
cases. 

The effect then of irritation, as above described, is 
to produce first the adhesive inflammation in such 
parts as will readily admit of it, and if that has not 
the intended effect, the suppurative takes xilace, and 
then the ulceration comes on to lead the matter al- 
ready formed to the skin, if it is confined. 

The natural consequence of sux)i)uration in such 
parts, is the growth of new flesh, called granulations, 
which are to repair the loss the parts sustained by 
the injury done ; but in all outlets, where the adhe- 
'sive would be hurtful, the irritation first only pro- 
duces the suppurative inflammation ; but if carried 
further, the adhesive will take place, as has been de- 
scribed ; and, as in puch parts the matter formed has 
an outlet, ulceration is also avoided ; and, as in such 
cases no parts are destroyed, granulations are also 
excluded. 

There appears to be a curious circumstance attend- 
ing ulceration, which is the readiness with which it 
seems to absorb every other substance apx>lied to it, 
as well as the body itself ; at least this ajjpears to be 
the case wfith the small pox after inoculation ; as also 
the venereal chancre ; whether arising from the ab- 
sorbents at the time being jn the act of {ihsorbing, 
or whether they promiscuously absorb what is ap- 
plied, along with the part themselves. In such cases 
it might be a question also, whether the parts of the 
body which they do absorb have the same disposition , 
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with the pus* of that part, as in the cancer, therefore 
contaminate the constitution, as in the small-pox and 
venereal disease, as readily as if it was with the pus. 

From what has been observed, it must appear 
that any irritation which is so great' as to destroy 
suddenly the natural operations of any one pari, and 
the effect of which is so long continued as to oblige 
the parts to act for their own relief, 'produces in 
some parts, first the adhesive inflammation ; and if 
the cause be increased, or continue still longer^he 
suppurative state takes place, and all the other con- 
sequences, as ulceration ; or, if in the other parts, as 
secreting surfaces, then the suppurative takes place 
immediately ; and if too violent, the adhesive will 
succeed ; or if parts are very much weakened, the 
ulcerative will immediately succeed the adhesive, 
and then suppuration will be the consequence. 

This species of ulceration in general gives consi- 
derable pain, which pain is commonly distinguished 
by the name of soreness ; this is the sensation aris- 
ing fixim cutting with an instrument, which opera- 
tion is very similar to ulceration ; but this pain does 
not attend all ulcerations, ibr there are some of a 
specific kind, which give little or no pain, such as 
the scrofula ; but even in this disease, when the ul- 
ceration proceeds^ pretty fast, it gives often consider- 
able pain therefore the pain may be in some degree 
proportioned to the quickness of its operation. 

The greatest pain which in general attends this 
operation arises from those ulcerations which are 
formed for the purpose of bringing the matter of an 
abscess to the skin ; as also where ulceration begins 
upon a surface, or is increasing a sore. Whether 
the increase of pain arises from the ulcerative in- 
flammation singly, or from the adhesive and ulcera- 
tive going on together in the same point, is not easily 
1.0 



570 THE ULCERATIVE INFLAMMATION. 

determined ; but in: some cases these three are pretty 
rapid in their progress, and it is more than probable 
that the pain arises from all these causes. 

In those ca^s where ulceration is employed in 
separating a (&ad part, such as sloughing, exfolia- 
tion, it is seldom attended with pain ; perhaps it 
may not be easy to assign a cause for this. 

The ehecfs that .ulceration has upon the constitu- 
tion I have mentioned, with the effects that other 
local complaints have upon it. 

It is easy to distinguish between a sore that is 
ulcerating, and one which is standing still, or granu- 
lating. 

The ulcerating sore is made up of little cavities 
or hollows, and the edge of the skin is scollopped or 
notched ; is thin, turned a little out, and overhangs, 
more or less, the sore. The sore is always foul, being 
probably composed of parts not completely absorbed ; 

' and discharges a thin matter. 

But when the ulceration stops, the edge of the 
skin becomes regular, smooth, a little rounded or 
turned in, and of a purple colour, covered with a 
semi-transparent white. 

VI. the relaxing Process. 

Besides these two modes of removing whole parts, 
acting singly or together, there is an operation totally 
distinct from either, and this is a relaxing and elon- 
gating process, carried on between the abscess and 
the skin, and at those parts only where the matter 
appears to point. It is po;ssible that thip relaxing, 
elongating, or weakening process may arise in some 
degree from the absorption of the interior parts ; but 
there is certainly something more, for the skin that 
covers an abscess is always looser than a part that, 
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gives way from mere mechasicj^ distention, except- 
ing the increase of the abscess is very rapid. 

That parts relax, or elongate, ‘without mechanical 
force, but from particular stimuli, ^|| evident in the 
female parts of generation, just braore the birth of 
the foetus ; they become relaxed prior to any pres- 
sure. The old women in the country can tell wdien 
a hen is going to lay, from the parts becoming loose 
about the anus. 

That this relaxing proce.ss takes place betwean an 
abscess and the skin is evident in all cases, but was 
more demonstratively so in the following case than 
commonly can be observed where an increase of sur- 
face takes place without the visible loss of substance, 
for here both could be exactly ascertained ; and, in- 
deed, no abscess could swell outwards, excepting by 
distention, without it. 

In the following case this process was particularly 
evident. 

A lad, about thirteen years of age, was attacked 
with a violent inflammation in his belly, without any 
apparent cause. The usual means W'ere used, but 
without effect. His belly began to swell in a few^ 
days after the attack, and his skin became cold and 
clammy, especially liis feet and hands. Once, vv hen 
he made water, it was transparent like spring water, 
with a little cloud of mucus. In several places of 
the belly, there appeared a pointing, as if from mat- 
ter ; one of those, which was just below the sternum, 
became pretty large, and discoloured with a red tint. 
Although there was not any undulation or perfect 
fluctuatioi|, (there not b^ing fluid enough for such a 
feel) yet it was plain there was a fluid, and most 
probably, from the pointings, it was matter in con- 
sequence of inflammation, and that it was producing 
.ulceration on the inside of the abdomen for its exit ; 

p p 
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therclbrc it was thong 4 it advisable, as early as pos 
sible, to open the b<^ly at one of those parts. 1 made 
a small opening into the pointing part, just below 
the sternum, hardly an inch long ; when I was per- 
forming the operation, I saw plainly the head of the 
rectus muscle, which I cut through in the direction 
of its fibres. There was immediately discharged by 
this wound about two or three quarts of a thin bloody 
matter. The swelling of the abdomen subsided of 
course; his pulse began to rise and become more 
full and soft, and his extremities became warmer; 
lie was ordered bark, &c. but he lived only about 
sixty hours after the ojieration. 

On opening his abdomen after death we found lit- 
t !c or no matter lying loose ; all had made its escape 
through the wound. The v/hole intestines, stomach, 
•iud liver, were united by a very thick covering of 
the coagulating lymph, which also passed into all 
the interstices between them, by \vhi(;h means they 
were all united into one mass : the liver also adhered 
to the dia})hragm, but none of the viscera adhered 
to the inside of the belly ou its (“ore j)art, for there 
the matter had given the stimulus for ulceration, 
which prevents all adhesions. The process of ul- 
ceration had gone on so far as to have destroyed the 
Vv holc of the peritoneum on the fore part of the ab- 
domen, and th.e transversales, and recti muscles, were 
cleanly dissected on their inside. 

J'he tendons of the lateral muscles, that pass be- 
hind the heads of the recti, were in rags, partly gone, 
and partly in the form of a slough. 

From this view of the c9.se, we must s^e how na- 
ture had guarded all the most essential parts. In 
the time of the adhesive stage, she had covered all 
the intestines with a coat of coagulating lymph, so as 
to guard tliem ; and this, probably, upon two prin- 



THE LhCEUATlVE INFLAMMATION. 


579 


ciples, one, from their being canals, and therefore 
loath to admit of penetratiou in that way ; the other, 
* from their being more internal than the parietes of 
the abdomen : one side is therefmre thickened for 
their defence, while the other is thinned for the relief 
of the part. 

Here the cavity of the abdomen had assumed all 
the properties of an abscess, but it w*d!fe so connected 
with the vital parts, which also suffered much in the 
inflammation, that the patient could not support the 
necessary processes towards what would be called a 
radical cure in many other parts ; and indeed, con- 
sidering the mischief done to the abdomen and its 
viscera, it is astonishing he lived so long. 

The most curious circumstance that happened, 
was the appearance of pointing in several places ; 
for why one part of the abdomen should have pointed 
more than another is not easily accounted for, since 
every part of the anterior portion was nearly equally 
thin, each part was equally involved in the abscess, 
and the ulceration had not yet begun with any of the 
muscles. To account for this, let us suppose that 
one, two, or three parts (by some accident) were 
more susceptible of the ulcerative stimulus than the 
others, and that the parts were ready to give way ; 
but although these parts which were pointing, were 
the places where ulceration would have gone on 
brisker, *yet it had not proceeded further here than 
in any other part ; it had only gone through the pe- 
ritoneum, and the tendons of the broad muscles ; 
and the recti muscles were .sound and perfect at the 
place wh^re I made the^opening, which was the most 
protuberant of any ; therefore this pointing did not 
appear to arise from weakness or thinness of this 
part ; and, even supposing that the pointing was an 
effect of weakness, it would imply a great deal of 

r p 2 
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pressure >011 the inside^ (which at least was not. the 
case here) and simple pressure, although a hundred 
times greater, wliich we often see .take place in 
dropsies, would not produce a pointing, if not at^ 
tended with some specific power. 

If pressure then was not sufficient to produce this 
effect in the present case, and if the parts which 
pointed were ks mechanically firm as at any other, 
to what other cause can we attribute the distension 
of this part, but to the weakening, elongating, and 
relaxing process, which I have already described ? 

* This observation of the relaxing process going on 
in the substance of the parts where it points, is ve- 
rified in a thousand instances*: suppose a large ab- 
scess in the tliigh, only covered by the skin and adi- 
pose membrane, which shall go on for months with- 
out producing ulceration, and of course not point 
any where, but shall be a smooth, even and uniform 
cfurface, let it receive the stimulus of ulceration in 
any one part, that part will immediately begin to 
point, although it may be thicker there than at some 
other parts of the same abscess. 

The pressure necessary to allow extraneous mat- 
ter to make its escape, need not be great; for in 
many abscesses which have been opened, or have 
opened of themselves, but not at the most depending 
part, so that the matter is allowed to stagnate at the 
lower part of the cavity, making a very slight pres- 
sure, we find that this alone is sufficient to produce 
ulceration in that part, and of course a fresh opening 
is produced, more especially if near the skin ; this 
we see often take place in abscesses of milk breasts, 
when the opening is not at a depending part, and 
appears to be common in the fistula in ano ; for it 
frequently happens that the ulceration goes on at 
first towards the gut ; but before this has taken 
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place, ulceration has gone on some way by the side 
of it, to bring the matter extefeally, which weight 
of matter is alone sufficient to continue the same 
process. 

VII. Of the Intention of Absorption of the Body in 

IHsease. 

This, like every thing else in nature, involves in 
it two consequences, the one beneficial, the other 
hurtful ; both of which this has in a considerable de- 
gree : however, if we understood thoroughly all the 
remote causes, we should probably see its utility in 
every case, and that these efiTects, however bad in 
appearance, yet are necessary, and of course in the 
end salutary. The use arising from what may be 
called the natural absorption of parts, such as the 
forming or modelling process, as also the absorption 
of parts become unfit for the new mode of life, as the' 
absorption of the thymus gland, &c. is involved in 
its necessity, and belongs to the natural history of 
the animal ; but that arising from disease is directly 
to the present purpose. In the history I have just 
given, its use mustj I apprehend, be evident ; for we 
plainly see, in each mode of absorption, it often pro- 
duces very salufary effects ; and we may ^ay, that, 
althougl\ it often arises from disease, yet its opera- 
tions and effects are often not at all a disease ; and, 
probably, in those cases where we cannot assign a 
cause, as in wasting of parts, atrophy, &c. yet it is 
most probable that its use is considerable. It is likely, 
that under such a disease, or state of body, or parts, 
it would be hurtful to have them full and strong ; 
where it produces a total waste of a part, its utility 
is probably not so evident; but in the progressive 
- absorption, where it is leading bodies externally, or 
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in consequence of suppuration, where it is briughig 
matter externally, its use is plain ; or even in the 
formation of an ulcer, or the spreading of an ulcer, 
its use may be considerable. 1 have formerly called 
it the natural surgeon ; and where it can do its bu- 
siness it is in most cases preferable to art : this is 
so evident in many cases, that it has been a constant 
practice to attempt to promote it, in bringing ab- 
scesses to the surface, in the exfoliation of bone, &:c. 
and although not accounted for upon the principle 
of absorption, yet the effect was visible, and its use 
allowed. 

VIII. TJie Modes of promoting Absorption. 

The history that was given of the causes of ab- 
sorption, in some degree explains the modes of pro- 
moting it ; but as there were some natural causes 
which we cannot imitate, it is principally those that 
can be rendered useful that we are to take notice of 
in this place. 

To promote absorption of the body itself, is no 
difficult operation ; it is only to lessen the supply, 
and increase the waste, which last is often done by 
medicine ; or to take such things as will render the 
-supply less efficacious, as vinegar, or soap ; but pro- 
bably these act principally on the fat : to .promote 
absorption of diseased parts, or parts increased, or 
parts i\ewly formed, is not so easy a task, although 
the latter may be the most easy of the whole ; for 1 
have asserted, that newly-formed parts are weaker 
in their living powers than the original formed parts ; 
this, in some degree, gives us a hint ; for if we have 
a mode of producing a waste of the wh.olc original 
body, under this general waste, new-formed parts 
must suffer in a degree proijortional to their weak- 
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ness ; and therefore will suffer a diminution in the 
same proportion ; but this is too often not sufficient, 
'or at least what would be sufficient for the disease 
would be too great for the constitution to bear : 
however, we find in particular cases that this prac- 
tice has some efiect ; probably the best debilitating 
medicine is mercury, and it probably may act in 
more ways than one. It may prombte absorption 
from a peculiar stimulus, producing necessity, or a 
state under which the i)arts cannot exist. Electri- 
city, and most other stimulants, probably act in the 
same manner : for we find that violent infiammatiou 
is often a cause. Death in a part is sure to promote 
absorption, in order to produce a separation of the 
dead parts : and we even find that a part being dis- 
eased gives a tendency to separation, and only re- 
quires a considerable inflamniation to promote it, 
such as warts coming away in consequence of inflam- 
mation. A diseased part has such power of giving* 
the proper stimulus to the adjacent sound part, that 
if injured, or rendered dead in part by the applica- 
tion of a caustic, for instance, the sound part under- 
neath will begin to relax, and shew more distinctly 
the limits or boundaries of the disease ; so that a 
separation of the diseased parts begins to take place, 
although the caustic has not reached nearly so fiii', 
and mav give us an intimation of the extent of the 
disease, which we could not get before. It is in 
some measure upon this principle that arsenic re- 
moves tumours which extend beyond the immediate 
eff'ect of the medicine. 

Pressui;e is one of tliq causes of absorption in ge- 
neral, particularly the progressive, which, in the re- 
solution of parts, is not the mode wanted ; but it also 
assists in producing the interstitial, and if it could 
be made to produce the second of the interstitial. 
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viz. absorption of the whole, as in the total decay 
of the thymus gland, then it would be sufficient in 
those cases where it*could be applied ; but the pres- ‘ 
sure must be applied with great care ; for too much 
wijl either thicken or ulcerate, which last may be 
a mod6 of absorption we do not want : however, 
these effects will happen according to circumstances ; 
for I Inm^ an 'idea, that entirely new formed parts, 
as tumours, will not be made to thicken by pressure, 
therefore may be pressed with all the force the natu- 
ral surrounding parts will allow. On the other 
hand there are many cases where we would wish to 
prevent absorption ; but when this is the case, we 
should be certain that the part which was to have 
been absorbed is such as can be rendered useful af- 
terwards ; of which I have my doubts in many cases. 

IX. Illustrations qf Ulceration. 

Now that I have been endeavouring to give ideas 
of these effects of inflammation, viz. adhesion, sup- 
puration, and ulceration, let me next mention some 
cases which frequently occur, as illustrations, which 
will give a perfect idea of these three inflammations : 
and, for tlie clearer understanding of them, I shall 
illustrate them upon the inflammation, suppuration, 
and ulceration, of the large circumscribed cavities. 
For instance, an inflammation attacks the external 
coat of an intestine ; the first stage of this inflamma- 
tion produces adhesions between it and the perito- 
neum lining the abdominal muscles ; if the inflam- 
mation does not stop at this stage, an ^bscess is 
formed in the middle of these adhesions, and the 
matter acts as an extraneous body ; the abscess in- 
creasing in size from the accumulation of matter, a 
mechanical pressure is kept up, which irritates, and 
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the side next the skin is only susceptible of the inri-^ 
tation ; this irritation not destroying the disposition 
to form matter, suppuration is iftill continued, and 
the ulcerative inflammation takes place. 

If suppuration begin in more parts of the adhe- 
sions than one, they are commonly united info one 
abscess ; an absorption of the parts between the ab- 
scess and the skin takes place, and the* baatte^^is led 
on to the external surface of the body, where it is at 
last discharged. 

If the disposition for ulceration was equal on every 
side of the abscess, it must open into the intestine, 
which is seldom the case, although it sometimes 
does ; for the same precautions are not taken here 
as in many other situations ; for in some others, as 
in the nose, in the case of an abscess of the lachry- 
mal sac, the passage is thickened towards the nose. 
In the case above described, however, the abdominal 
muscles, fat, and skin, are removed, rather than the 
coats of the intestine. Cases of this kind have come 
under my own observation. 

In this case, if adhesions had not preceded ulcera- 
tion, the matter must have been diflused over the 
w'hole cavity of the belly ; if the adhesive inflam- 
mation had not likewise gone before the ulceration 
in the abdominal muscles, &c. the matter would have 
found a free passage from the abscess into the cellu- 
lar membrane of the abdomen, as soon as the ulce- 
ration had got through the first adhesions, as is often 
the case in erysepelatous suppurations. 

Abscesses between the lungs and the pleura in the 
liver, gall-j>ladder, &c. rise to the surface from the 
same cause ; also in lumbar abscesses, where one 
would at first imagine the readiest place of opening 
would be the cavity of the abdomen, or gut ; the 
.parts nearest to the skin are removed, and the mat- 
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ter ^sses out that way ; however, in abscess^ so 
very deep, it does not always happen that one side 
only is susceptible bf the irritation, and we shall find 
that the matter is taking different courses. 

' Abscesses in the substance of the lungs sometimes 
differ 'from the above-described, for they sometimes 
open into the air-cells : it is, because the adhesive 
inflamniilition' 'finds it difficult to unite the air-cells 
and branches of the trachea, (as was described in 
treating of that inflammation) and also in the sub- 
stance of the lungs, it may be difficult to say where 
it can take a lead externally, from which, probably, 
the air-cells become similar to an external surfiiee, 
and then ulceration takes place on that side of the 
abscess which is nearest to the cells ; therefore we 
find that the matter gets very readily into the air- 
cells, and from thence into the trachea. 

That the air-cells do not take on the adhesive state 
•is evident in most abscesses in this part ; for we find 
in most of those cases that the air-cells are exposed, 
as also the branches of the trachea, and tlie parts of 
the lungs which compose this abscess have not the 
firmness and solidity which the adhesive iufiaramu- 
tion generally produces in those parts where it takes 
place. 

Thus too we find it going on in large abscesses, 

' even after they have been opened, but arc so situated 
or circumstanced as to have some part of the abscess 
on that side immediately under the skin pressed by 
some other part of the body which lies underneath. 
For instance, when a large abscess forms on the 
outer, and upper part of J;he thigh, op^posite the 
great trochanter, which is a very common complaint, 
and an opening is made into it, or it bursts below, 
or on the side of that bone, but not directly opposite 
to the trochanter itself, in such cases it liequently , 
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Imppens, that the pressure of the trochanter on the 
inside of the abscess, viz. the cellular and adipose 
membrane, and the skin coveriftg the trochanter, 
that this pressure produces ulceration of these parts ; 
which process is continued on through the skin, and 
makes a second opening directly upon the troch&nter. 

It is curious to remark how these processes of na- 
ture fulfil their appointed purposes, ahd gos>on no 
further ; for any young flesh, or granulations, which 
may have formed upon the trochanter, which very 
often happens before this ulceration is completed, do 
not ulcerate, although the pressure was as great, or 
greater upon them than it was upon the parts which 
gave way. 

This is upon the principle, that pressure from 
without has not the same eflect as from within. The 
fistula laurimelis is another strong proof of ulcera- 
tion only taking place towards the external surface, 
and securing the deeper seated parts; as also the* 
ulceration in consequence of matter in the frontal 
sinuses. 

An eflect of the same kind we liave observed in 
milk-breasts. In these cases the suppuration com- 
monly begins in many distinct portions of the in- 
flamed parts, so that it is not one large circumscribed 
abscess, but many separate sinuses are formed, all of 
which gejierally communicate : now it usujflly hap- 
pens, that only one of these points externally ; which 
being either opened or allowed to break, the whole 
of the matter is to be discharged this way ; but it 
frequently happens, that the matter does not find a 
ready outlet by this opening, and then one or more 
of these different sinuses make distinct openings for 
themselves ; which shews how very easily the slight 
pressure of such a trilling confinement of matter can 
•produce the ulcerative inllammation. Ulceration is 
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therefore iio more than an operation of nature to re- 
move parts out of the way of all such pressure as 
the parts cannot shpport ; and accordingly it begins 
where the greastest pressure is felt, joined with the 
nature of the parts and its vicinity to the skin. 

It IS curious to observe that the ulcerative process 
has no power over the cuticle, so that when the 
matteP has got to that part it stops, and cannot 
make its way through, till the cuticle bursts by dis- 
tention ; but in general the cuticle is so thin as to 
give but very little trouble * ; however, in many 

* This is the reason why many abscesses in the palms of the hands, 
soles of the feet, fore part of the fingers, and about the nails, com*- 
monly called whitlows, &c. more especially in working people, give so 
much pain in the time of inflammation, and are so long in breaking, 
even after the matter has got through the cutis to the cuticle ; the 
thickness of the cuticle, as also the rigidity of the nail, acting in those 
cases like a tight bandage, which does not allow them to swell or 
-give way to the extravasation ; for in the cuticle there is not the relax- 
ing power, which adds considerably to the pain arising from the in- 
flammation; but when the abscess has reached to this thick cuticle it 
has no power of irritation, and therefore acts only by distention ; and 
this is in most cases so considerable, as to produce a separation of the 
cuticle from the cutis, for a considerable way round the abscess ; for 
I observed, when on inflammation, that it commonly produced a se- 
jiaration of the cuticle; all of which circumstances taken together, 
make these eoniplaints much more painful than a similar sized abscess 
^ in any othejr soft part. Tlic application of pQulticcs, in these cases, 
is of morc%enefit than in any other, because here they can act me- 
chanically, viz, the moisture being imbibed by the cuticle, as in a 
sponge, and thereby softening the cuticle, by which means it becomes 
larger in its dimensions, and less durable in its texture. These cases 
should be opened as soon as possible, to avoid the pain arising from 
distention, and the separation of the cuticle ; wherf it is conceived it 
means to point at any one part, paring off the thick cijticle near the 
cutis, is allowing the matter to make its escape more readily, when, 
it has got through the cutis. There is a circumstance which almost 
always attends the -opening such an abscess, viz. the soft parts under- 
neath push 'out through the opening in the cuticle, like a fungus, 
which, when irritated from any accident, give a greater idea of sore- 
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places it is so thick <.as to be the cause of very 
troublesome consequences. 

* Thus far J have considered ulceration as arising 
from visible irritations, joined with a susceptibility 
of the parts for such particular irritation ; but, be- 
sides those above-described, we often have instances 
of ulceration taking place from a disposition in a part, 
and where perhaps no reason, can be Assigned, but 
weakness in the part. I observed before, that some 
parts of the body were more susceptible of ulcera- 
tion than others. I then spoke of original parts ; 
but I now remark, that newly formed parts are much 
more susceptible of ulceration than the original ; 
such as cicatrices, granulations, calluses, &c. for we 
find this disposition often taking place in old cica- 
trices from very slight causes ; such as irregularity 
in the way of life, or violent exercise, which is seen 
every day in our hospitals, where the parts seem in- 
capable of supporting themselves. Remarkable in- 
stances of this are recorded in Anson’s Voyages, 
where the habit w'as so much debilitated, as to allow 
all the old sores to ulcerate, or break out anew : tlie 
calluses were absorbed and taken into the circulation ; 
and w'e also find, that all these parts perform the 
operation of slough’ing, when dead, much sooner 
than original parts. 

Now it is evident, in these cases mentibned in 

•• 

ness perhaps than any other morbid part of the machine ever does : 
this is owing to the surrounding belts of cuticle not having given way 
to the increase of the parts underneath, by which means they are 
squeezed out of this small opening, like paint out of a bladder. It i& 
a common practice to cat this down by escharotics, as if it was a dis- 
eased fungus;* but this additional pain is very unnecessary, as the 
destroying a part which has only escaped from pressure, cannot in 
the least affect that which is within ; and by simply poulticing till the 
inflammation, and of course the tumefaction, subsides, these protruded 
parts are gradually drawn into their original situations. 
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Anson’s Voyages, that the whole frame of body was 
weakened by the hardships suffered in this expedi- 
tion ; and that the* young, or new formed substances 
would suffer in a greater degree, arising from their 
being less firm and fixed than that which had been 
an original formation, and subsisted from the first ; 
and, as no repaired parts are endowed with the 
powers of adtion or resistance equal to an original 
part, it is no wonder that this new flesh, sharing in 
the general debility, became incapable of supporting 
its texture : perhaps a very sense of this debility 
proved an irritation, or the cause of that irritation 
which produced the absorption of parts; however 
that may be, it is a general fact, that parts which arc 
not originally formed commonly give way sooner in 
depravations of the habit : in like circumstances, also, 
old sores that are healing will break out, spread, and 
undo, in twenty-four hours, as much of the parts as 
had been healing in so many weeks. 

All these observations tend to prove, that new 
formed parts are not able to resist the power of many 
diseases, and to support themselves under so many 
shocks, as parts originally formed ; which will be 
still further illustrated, in treating of the power of 
absorption. 

I observed that, although a part is losing ground 
or ulceiiiating, yet it continues suppurating ; for while 
a matter-forming surface is ulcerating, (whether an 
original formed part of the body, such as in most 
abscesses, or a new formed substance, such as granu- 
lations) we find that it still secretes pus. 

In such cases the adhesive inflammation proceeds 
very rapidly, and would seem to prepare the parts 
as it goes for immediate suppuration the moment 
they are^, exposed. 
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We come now to trace the operations of nature in 
bringing parts whose disposition, action, and struc- 
ture, had been preternaturally altered, either by ac- 
cident, or diseased dispositions, as nearly as possible, 
to their original state. In doing this we are to con- 
sider the constitution, and the parts as free from dis- 
ease ; because all actions which tend to the restora- 
tion of parts arc salutary ; the animal powers being 
entirely employed in repairing the loss, and the in- 
jury, sustained both from the cause, and arising from 
the course of the immediate effects, viz. indamma-< 
tion, suppuration, and ulceration : now such opera- 
tions cannot certainly be looked upon as morbid. 

Nature having carried these operations for repara- 
tion so far, as the formation of pus, she, in such cases, 
endeavours immediately to set about the next order 
of actions, which iS the formation of new matter, 
upon such suppurating surfaces as naturally admit 
of it, viz. where fhere has been a breach of Solids, so ‘ 
that we filid, following, and going hand in hand with 
suppuration, the formation of new solids, which con- 
stitute the common surfaces of a sore. This process 
is called granulating, or incarnation ; and the sub- 
stance formed, is called granulation. 

Granulations have, I believe, been generally sup- 
posed to be a consequence of, or always an attendant 
on suppuration : but the formation of granulations 
is not confined to a breach of solids where the partis 
16 
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have been allowed to suppurate, as either from acci- 
dent, or a breach of the solids in consequence of an 
abscess, but it takes place under other circumstances ; 
for^stance, when the first and second bond of union 
has failed, as in simple fractures, which will be noticed 
hereafter. 

Suppuration, I observed, arose in consequence of 
an injury having been^j^one to the solids, so as to 
prevent them, for some time, from carrying on their 
natural functions ; and I also observed that, it was 
immaterial whether this injury had exposed their sur- 
faces, as in cases of accidents and wounds, or whether 
the surfaces were not exposed as in cases of abscesses 
in general ; for in either of them, suppuration would 
equally take place; I likewise observed .that, it was 
not necessary that there should be a breach in the 
continuity of parts for suppuration.|o take place in 
many cases, because Rll secreting sumces were capa- 
ble of suppuration; but this last seems not to be 
so commonly the case with granulations. I believe 
that no internal canal will granulate, in consequence 
of suppuration, except there has been a breach of sur- 
face, and then it is not the natural surface which granu- 
lates, but the cellular membrane, &c. as in other parts. 

Wounds that are kept exposed do not granulate 
till inflammation is over, and suppuration has fully 
‘ taken place ; for as the suppurative inflammation 
constantly follows when wounds come to *be under 
such circumstances, it would se^m to be in such 
cases a leading and necessary process for disposing 
the vessels to granulation. 

Setting out then with the supposition that, this in- 
flammation is in general necessary, under the above 
circumstances, for disposing the vessels to fornugranu- 
lations, '^e shall at once see hotw it may operate in 
the same manner, whether it arises spontaneously 
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from the wound, the laceration of parts, mortifica- 
tion, bruise, caustic, or in short any other power 
Vvhich destroys or exposes the innumerablfe internal 
cells, or surfaces, so as to prevent their carrying* on 
their natural functions. 

Few surfaces, in consequence of abscesses, granu- 
late till they are exposed ; so that few or no ab- 
scesses granulate till they are opened, Mther of them- 
selves or by art ; and therefore in an abscess, even of 
very long standing, we seldom or ever find granula- 
tions. In abscesses, after they have been opened, 
there is generally one surface that is more disposed 
to granulate than the others, which is the surface 
next to the centre of the body in which the suppu- 
ration took place. The surface next to the skin 
hardly ever has the disposition to granulate ; indeed, 
before opening, its action was that of ulceration, the 
very reverse of the other; but, even after opening, 
that side under the skin hardly granulates, or at* 
least not readily. I may further observe, that ex- 
posure is so necessary to granulation, even on such 
surfaces as arise from a broken continuity of parts, 
that if the abscess is very deep-seated, they will not 
granulate kindly, without being freely exposed, which 
alone often becomes a cause why deep-seated ab- 
scesses do not heal so readily, and often become fis- 
tulous. 

Upon the same principle of granulations forming 
more readily upon that surface which is next to the 
centre, or opposite to the surface of the body, is to 
be considered their tendency to the skin. Granu- 
lations always tend to, the skin, which is exactly 
similar to vegetation ; for plants always grow from 
the centre of the earth towards the surface ; and this 
principle was taken notice of when we were treating 
of dbscesses coming towards the skin. 

a c| 



594 


GRANULATIONS. 


I. Of Gramdatiom, Independent of Suppuration. 

< 

The formation of granulations, I have observed, is 
not wholly confined to a breach made in the solids, 
eithei^ by external violence and exposure, or in con- 
sequence of a breach in the solids, which had been 
produced by ‘ suppuration and ulceration, and after- 
wards exposed; for parts are capable of forming 
granulations, or what I suppose to be the same thing, 
new animal matter, where a breach has been made 
internally, and where it ought to have healed by the 
first intention ; but the parts being baulked in that 
operation, often do not reach so far as suppuration, 
so as to produce the most common cause of granula- 
tion. The first instance of the kind that gave me 
this idea, was in a man who died in St. George’s 
Hospital. 

January, 1777. A man about fifty years of age, 
fell and broke his thigh-bone, nearly across, and 
about six inches above the lower end. He was taken 
into St. George’s Hospital ; the thigh was bound up, 
and put into splints, &c. The union between the 
two bones did not seem to take place in the usual 
time. He was taken ill with ' a complaint in his 
chest, which he liad been subject to before, and died 
between* three and four weeks after the accident. 

On examining the parts after death, there were 
found little or no efiects of inflammation in the soft 
parts surrounding the broken bones, except close to 
the bones where the adhesive inflammation had taken 
place only in a small degree. , 

The bones were found to ride considerably, viz. 
near three inches. 

The cavity made in the soft parts, in consequence 
of the laceration made by the riding of the bcfnes,, 
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Iiad its parietics thickened, and pretty solid, by means 
of the adhesive inflammation, although not so much 
as would have been tl\e case, if the parts had been 
better disposed for inflammation : and some parts had 
become bony. There hardly was found within this 
cavity any extra vasated blood, or coagulating l^mpH. 
except a few pretty loose fibres like strings, which 
were visibly the remains of the extrava*^ted blood. 

From these appearances this cavity had evidently- 
lost its first bond of union, viz. the extravasated 
blood, which took place from the ruptured vessels, 
and probably the second had never taken place, viz- 
the coagulating lymph, in consequence of the adhe- 
sive inflammation : however, there was an attempt 
towards an union, for the surrounding soft parts, we 
have observed, had taken on the adhesive, and ossific 
inflammation ; so that in time there might liave been 
formed in the surrounding soft parts a bony case, 
which would have united the two bones ; but the 
parts being deprived of the two common modes of 
union, they were led to a third. 

From the ends of the bones, and some parts of 
their surface, as well as from the inner surface of the 
soft parts, there was formed new flesh similar to 
granulations. 

The hollow ends of the bones were filled with this 
matter, which was rising beyond the common surface 
of the bone ; and in some places adhesion had taken 
place between it and the surrounding parts, with 
which it had come in contact- The same appearance, 
which this new flesh had in this case, I have seve- 
ral times seen in joints.* both on the ends of the 
bones, and on the inside of the capsular ligament, 
but never before understood how it was formed : 
hence we find that granulations can, and do arise in 
parts that are not exposed. This is what I have long 

Q <1 2 
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suspected to be the case in the union of the frac- 
tured patellaj and this fact confirms me more in that 
opinion. 

Here then we are shewn, that the cause of granu- 
lation, or the forming of new flesh for union (inde- 
pendent of extravasation, or the adhesive inflamma- 
tion) is more extensive in its effect than we were 
formerly acquainted with ; and that granulations,^ or 
new flesh, arise in all cases from the first and second 
bond of union being lost in the part, (which indeed 
seldom happens, except from exposure) it therefore 
makes no difference, whether the first and second 
bond of union escape through an opening made in 
the skin, as in a compound fracture, or it loses its 
living powers, as in the present case, and as I sup- 
pose to be the case in a fracture of the patella, which 
obliges the absorbents to take it up as an extraneous 
body. 


II. The Nature and Properties of Granulations. 

Granulations, and this new -formed substance, 
are an accretion of animal matter upon the wounded 
or exposed surface : they are formed by an exsuda- 
tion of the coagulating lymph from the vessels, into 
which new substance both the old vessels very pro- 
bably extend, and also entirely new ones form, so 
that the granulations come to be very vascular, and 
indeed they are more so than almost any other ani- 
mal substance. That this is the case is seen in sores 
every day. I have often been able to trace the 
growth and vascularity of this new substance. I 
have seen upon a sore a white substance, exactly 
similar in every visible respect to coagulating lymph. 
I have not attempted to wipe it off, and the next 
day of dressing I have found this very substance 
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vascular ; for by wiping or touching it with a prohe^ 
it has bled freely. I have observed the same ap- 
pearance on the surface of a bone that has been laid 
bare. 1 once scraped off some of the external sur- 
face of a bone of the foot, to see if the surface would 
granulate. I remarked the following day, that the 
surface of the bone was covered with a whitish sub- 
stance, having a tinge of blue ; whefr I passed my 
probe into it, I did not feel the bone bare, but only 
its resistance. I conceived this substance to be co- 
agulating lymph, thrown out from inflammation, and 
that it would be forced off when suppuration came 
on ; but on the succeeding day 1 found it vascular, 
and appearing like healthy granulations. 

The vessels of granulations pass from the original 
parts, whatever these are, to the basis of the granu- 
lations ; from thence towards their external surface, 
in pretty regular parallel lines, and would almost ap- 
pear to terminate there. 

The surface of this new substance, or granulations, 
continues to have the same disposition for the secre- 
tion of pus, as the parts from which they were pro- 
duced ; it is therefore reasonable to suppose, that 
the nature of the vessels does not alter by form- 
ing the granulations ; but that they were completely 
changed for the purpose before the granulations 
began to form,* and that these granulations ar^ 
a consequence of a change then produced upon 
them. 

Their surfaces are very convex, the reverse of 
ulceration, having a 'great many points, or small 
eminence^, so as to apjiear rough : and the smaller 
these points are, the more healthy we find the gra- 
nulations. 

The colour of healthy granulations is a deep florid 
red, which would make us suspect that the colour 
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Was principally owing to the arterial blood*; but it 
only shews a brisk circulation in them, the blood not 
having timf to become dark. 

When naturally of a livid red, they are commonly 
unhealthy and shew a languid circulation, which ap- 
pearahce often comes on in granulations of the limbs 
from the position of the body, as is evident from the 
following case : 

A stout, healthy, young man, had his leg consider- 
ably torn, and it formed a broad sore ; when healing 
it was some days of a florid red, and on others of a 
purple hue : wondering what this could be owing 
to, he told me, when he stood for a few minutes it 
always changed from the scarlet to the modena^ I 
made him stand up, and found it soon changed : 
this plainly shews, that these new-formed vessels 
were not able to support the increased column of 
blood, and to act upon it, which proves that a stag- 
' nation of blood was produced, sufficient to allow of 
the change in the colour, and most probably both in 
the arteries and veins. 

These sores never heal so fast as the others ; whe- 
ther it is occasioned by the position of the body, or 
the nature of the sore itself, but most frequently so 
do cases of the last-mentioned kind. As the position 
of the body is capable of producing such an effect, 
it shews’us the reason why sore legs are so backward 
in healing, when the person is allowed to* stand or 
walk. 

Granulations, when healthy, and on an e:qposed 
or flat surface, rise nearly even with the surface of 
the surrounding skin, and often a little higher ; and 

* I once began to suspect that the air might have some influence 
upon the blood, when circulating in the vessels, but from its losing 
that florid colour in sores of the legs by standing erect, I gave up 
that idea. 
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in this state they are always of a florid red ; but 
when they exceed this, and take on a growing dis- 
J)osition, they are then unhealtlty, become soft and 
spongy, and without any disposition to skin. Gra- 
nulations are always of the same disposition with the 
parts upon which they are formed, and take On the 
same mode of action. If it is a diseased part, they 
are diseased ; and if the disease is of any specific 
kind, they are also of the same kind, and of course 
produce matter of the same kind, which I observed 
when on pus. 

Granulations have the disposition to unite with 
one another when sound, or healthy ; the great in- 
tention of which is, to produce the union of parts, 
somewhat similar to that by the first intention, or 
the adhesive inflammation, although possibly not by 
the same means. 

The granulations having a disposition to unite 
with each other upon coming into contact, without* • 
the appearance of any intermediate animal substance, 
perhaps is in the following manner : when two sound 
granulations approach together, the mouths of the 
secreting vessels of the one coming to oppose the 
mouths of similar vessels of the other, they are sti- 
mulated into action*, which is mutual ; so that a kind 
of sympathetic attraction takes place, and as they are 
solids, the attraction of cohesion is established be-* 
tween them ; this has been termed inosculation. The 
vessels thus joined, are altered from secreting to 
circulating ; or it may be in this way, viz. the cir- 
culatory vessels come to open upon the surface, and 
there uni|;e with one another, and the two become 
one substance ; or it may be asked, do they throw 
out coagulating lymph, w'hen they come into con- 
tact, and have a disposition to . heal ; and does this 
, become vascular, in which the vessels may inoscu- 
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late, similar to union by the first, or second inten- 
tion ? 

I have seen two granulations on the head, viz. one 
from the dura mater, (after trepanning) and the 
other from the scalp, unite over the bare bone which 
was bcftween them, so strongly in twenty-four hours, 
that they required some force to separate them, and 
when separated they bled. 

The inner surface of the cutis in an abscess, or 
sore, does not only readily granulate, as has been 
mentioned, but it docs not readily unite with the 
granulations underneath. The final intention of both 
seems to be, that the mouth of a sore which is seldom 
so much in a diseased state, should have a natural 
principle which attends disease, to put it upon a 
footing with the disease which is underneath ; there- 
fore, when abscesses are allowed to become as thin 
as possible before they are opened, this proportion 
•between the sound skin and the disease is better pre- 
served, and the parts are not so apt to turn fistulous. 

When the parts are unsound, and of course the 
granulations formed upon them unsound, we have 
not this disposition for union, but a smooth surface 
is formed somewhat similar to many natural internal 
surfaces of the body, and such as have no tendency 
to granulate ; which continues to secrete a matter 
•expressive of the sore which it lubricates, and in 
some measure prevents the union of the granulations. 
1 imagine, for instance, that the internal surface of 
a fistulous ulcer is in some degree similar to the in- 
ner surface of the urethra, when it is forming the 
discharge commonly called a gleet. Such , sores have 
therefore no disposition in their granulations to 
unite, and nothing can produce an union between 
them, but altering the disposition of these granula- 
tions by exciting a considerable infiammation, and 
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probably ulceration, so as to form new granulations, 
and by these means give them a chance of falling 
into a sound state. 

Granulations are not endowed with the same 
powers as parts originally formed. In this respect 
they are similar to all new-formed parts ; aild it is 
from this cause that changes for the worse are so 
easily affected. They more readily fMl into ulcera- 
tion, and mortification, than originally formed parts ; 
and from their readiness to ulcerate, they separate 
sloughs more quickly. 

The granulations not only shew the state of the 
part in which they are formed, or the state in which 
they are themselves, but they shew how far the con- 
stitution is affected by many diseases. The chief of 
those habits which affect the granulations in conse- 
quence of the constitution, are, I believe, the indolent 
and irritable habits, but principally fevers ; and these 
must be such as produce universal irritation in the^- 
constitution. 

The unsound appearances of the granulations shew 
to what a stand the animal powers are put on such 
occasions, which does not appear so visibly in the 
originally formed parts ; it is therefore evident, that 
the powers of the gr’anulatioqs are much weaker than 
those of the original parts. 

• III. Longevity of Granulations. 

Granulations are not only weaker in performing 
the natural or common functions of the parts to 
which they belong, but they would appear often to 
be formed^ with only stated periods of life, and those 
much shorter than the life of the part on which they 
are formed. This is most remarkable in the extre- 
mities ; but where they are capable of going through 
all their operations, as cicatrization, their life then 
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seems to be not so limited : they are probably then 
acquiring new life, or longevity every day ; but while 
in a state of granulation, we find them often dying 
without any visible cause : thus, a person shall have 
a sore upon the leg, which shall granulate readily, 
the granulations shall appear healthy, the skin shall 
be forming round the edges, and all shall be promis- 
ing well, whdii all at once the granulations shall be- 
come livid, lose their life, and immediately slough off; 
or, in some cases, ulceration shall in part take place, 
and both together shall destroy the granulations; 
and probably where ulceration wholly takes place, it 
may be owing to the same cause. New granulations 
shall immediately arise as before, and go through the 
same process ; this shall happen three or four times 
in the same person, and probably for ever, if some 
alteration in the nature of the parts be not produced. 
This circuinstance of the difierence in longevity of 
granulations in different people, is somewhat similar 
to the difference in longevity of different animals. 

In cases of short-lived granulations, I have tried 
various modes of treatment, both local and constitu- 
tional, to render the life of these granulations longer ; 
but without success. 

It would appear from^what has been said of sup- 
puration and granulations, that it is absolutely ne- 
'cessary they should take place in w'bunds which are 
not allowed to unite by the first intention, before 
union and cicatrization can take place. Although 
this in general is the case, yet in small wounds, such 
as considerable scratches, or where there is a piece 
of skin rubbed off, we find that by the bipod being 
suffered to coagulate upon the sore, and form a scab, 
which is allowed to remain, the sore will only be at- 
tended by the adhesive inflammation, and will skin 
over without ever suppurating ; where a small caus- 
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tic has been applied, we find also by allowing the 
slough to dry or scab, that when this is completed the 
'scab will drop off and the parts shall be skinned ; but 
if the blood has not been allowed to coagulate and 
dry, or the slough has been kept moist, the sore will 
suppurate and granulate. 

We even see in small sores, which are perfectly 
healthy, and suppurating, that if tlife* matter be al- 
lowed to dry upon them, the suppuration will stop, 
and the skin form under the scab ; the small-pox is 
a striking proof of this, which was fully treated of in 
a former part of the work. 

A blister whose cuticle is not removed, is similar 
to a scab. It docs not allow of suppuration. If a 
separation takes place between the cutis iiiid cuticle, 
and the cuticle be not removed, nothing will be col- 
lected through the whole course, and a new cuticle 
will be formed ; but if the cuticle be removed, a 
greater degree of infiammation will come on, and* 
suppuration will certainly take place. 

IV. Of the Cotitrciction Granulations. 

Immediately upon the formation of the granula- 
tions, cicatrization would appear to be in view. The 
parts which had receded, in consequence of a breach 
being made into* them, by their natural Elasticity,* 
and proliably by muscular contraction, now begin to 
foe brought together by this new substance ; and it 
being endowed with such properties, they soon be- 
gin to contract, which is a sign that cicatrization is 
to follow, The contraction takes place in every 
point, but principally from edge to edge, which 
brings the circumference of the sore towards the 
centre ; so that the sore becomes smaller and smaller, 

, although there is little or no new skin formed. 

ICi 
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The contracting tendency is in some degree pro- 
portioned to the general healing disposition of the 
sore, and the looseness of the parts on which they 
are formed ; for when it has not a tendency to skin, 
the granulations do not so readily contract, and 
therefore contracting and skinning are probably ef- 
fects of one cause. The granulations too being 
formed upon*d pretty fixed surface, which is a con- 
sequence of inflammation, are in some degree re- 
tarded in their contraction from this cause ; but pro- 
bably this does not act so much upon a mechanical 
principle as we at first might imagine ; for such a 
state of parts in some degree lessens the disposition 
for this process, but this state is every day altering, 
and in proportion as the tumefaction subsides. Gra- 
nulations are also retarded in their contraction, from 
a mechanical cause, when they are formed on parts 
naturally fixed, such as a bone ; for instance, on the 
*'skull, the bone, &c. of the shin, for there the granu- 
lations cannot greatly contract *. 

In cases w here there has been a loss of substance, 
making a hollow sore, and the contraction has be- 
gun, and advanced pretty far, before the granula- 
tions have had time to rise as high as the skin, in 
such cases the edges of the skin are generally drawn 
down, and tucked in by it, in the hollow direction of 
‘ the surface of the sore. 

If it is a cavity, or abscess, which is granulating, 
with only a small opening, as in many that have not 
been freely opened, the whole circumference con- 
tracts, like the bladder of urine, till little or no cavity 
is left ; and if any cavity is remaining, \vhen they 
cannot contract any further, they unite with the op- 
posite granulations, in the manner above described. 

* This observation should direct us in o|)erations on those parts, 
to save as much skin as possible. 
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This contraction in the granulations continues till 
the whole is healed, or skinned over ; but their 
^eatest power is at the beginifing, at least their 
greatest effect is at the beginning ; one cause of 
which is, that the resistance to their contraction in 
the surrounding parts is then least. 

The contractile power can be assisted by art, 
which is a further proof that there is resistance to 
be overcome. 

The art generally made use of is that of bandages, 
which tend to push, draw, or keep the skin near to 
the sore which is healing ; but this assistance need 
not be given, or is at least not so necessary, till the 
granulations are formed, and the contractile power 
has taken place ; however, it may not be amiss to 
practise it from the very beginning, as by bringing 
the parts near to their natural position the adhesive 
inflammation will fix them there ; they will, there- 
fore, not recede so much afterwards, and there will" 
be less necessity for the contractile powers of the 
granulations. 

Besides the contractile powers of the granulations, 
there is also a similar power in the surrounding edge 
of the cicatrizing skin, which assists the contraction 
of the granulations,* and is generally more consider- 
able than that of the granulations themselves, draw- 
ing the mouth of the wound together Kke a purse ;* 
this is frequently so great, as to occasion the skin to 
grasp the granulations which rise above the surface, 
and is very visible in sugar-loaf stumps, where the 
projection of the sore is to be considered as above 
the level gf the skin. 

This contractile power of the skin is confined prin- 
cipally to the very edge where it is cicatrizing ; and, 

1 believe, is in those very granulations which have 
. already cicatrized ; for the natural, or original skin 
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surrouiiding this edge does not contract, or at least 
not nearly so much, as appears by its being thrown 
into folds, and plaits, while the new skin is smooth 
and shining. This circumstance of the original sur- 
rounding skin not having the power of contraction, 
makes ' round wounds longer in healing than long 
ones ; for it is much easier for the granulations, and 
the edge of the skin, to bring the sides of an oblong 
cavity together, than the sides of a circle ; the cir- 
cumference of a circle not being capable of being 
brought to a point. 

Whether this contraction of the granulations is 
owing to an approximation of all the parts, by their 
muscular contraction, like that of a worm, while they 
lose in substance as they contract ; or if they lose 
without any muscular contraction by the particles 
being absorbed, so as to form interstices, (which I 
have called interstitial absorption) and the sides af- 
• terwards fall together, is not easily determined, and 
perhaps both take place. 

The uses arising from the contraction of the gra- 
nulations are various. It facilitates the healing of a 
sore, as there are two operations going on at the 
same time, viz. contraction and skinning. 

It avoids the formation of much new skin, an effect 
very evident in all sores Which are healed, especially 
in sound 'parts. 

In amputation of a thick thigh (which is naturally 
seven, eight, or more inches diameter before the 
operation) the surface of the sore is of the same dia- 
meter ; for the receding of the skin here does not in- 
crease its surface, as it does in a cut on a plane ; yet 
in tliis case the cicatrix shall be no broader than a 
crown piece. This can be effected by the contractile 
power of the granulations, for it is bringing the skin 
within its natural bounds. 
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The advantage arising from this is very evident, 
for It is with the skin, as it is with all other parts of 
the body, viz. that those parts which were originally 
formed are much, fitter for the purposes of life than 
those that are newly formed, and not nearly so 
liable to ulceration. 

After the whole is skinned, we find that the sub- 
stance which is the remains of the granulations on 
which the new skin is formed, still continues to con- 
tract, till hardly any thing more is left than what the 
new skin stands upon. This is a very small part, in 
comparison with the first-formed granulations, and 
it in time loses most of its apparent vessels, becomes 
white, and ligamentous. For we may observe, that 
all new-healed sores arc redder than the common 
skin, but in time tliey become much whiter. 

As the granulations contract, the surrounding old 
skin is stretched to cover the part which had been 
deprived of skin, and this is at first little more than* 
bringing the skin to its old position, which had re- 
ceded when the breach was first made ; but after- 
wards it becomes considerably more, so as to stretch, 
or oblige the old skin to elongate ; from which we 
might ask the following question : 

Does the surrounding skin in the healing of a sore 
lengthen by growth, or does it lengthen by stretch- 
ing only ? I think that the former is most p*'obable ;* 
and if ihih is the case, 1 should call this process in- 
terstitial growth, similar to the growth of the ears of 
the people in the Eastern islands, particularly as it is 
an opposite effect to interstitial absorption. 

Granulations appear to have other powers of ac- 
tion besides simply their economy tending to a cure. 
They have power of action in the whole, so as to 
produce other operations, and even to affect other 
matter. I conceive that a deep wound, such as a 
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gun-shot wound, advanced to suppuration, and gra- 
nulation, and also a fistula, becomes in some degree 
similar to an execretory duct, having the powers of 
a peristaltic motion from the bottom towards the 
opening externally. Thus we find that whatever 
extraiteous body is situated at the bottom of the sore, 
is by degrees conducted to the skin, although the 
bottom of thb* sore, or fistula, is of the same depth. 
This effect in such sores does not arise from the gra- 
nulations forming at the bottom, and gradually rais- 
ing the extraneous body as they form, (which is com- 
monly the case with exfoliations and sloughs) but we 
find extraneous bodies come to the skin when the 
bottom of the wound is not granulating. 


CHAPTER VIII. 

OF SKINNING. 

When a sore begins to heal, we find that the sur- 
rounding old skin, close to the granulations (which 
had been in a state of inflammation, having probably 
a red shining surface, as if excoriated, and rather 
ragged) now becomes smooth, and rounded with a 
whitish cast, as if covered with something white, and 
the nearer to the cicatrizing edge, the more white it 
is. This is, 1 believe, a beginning cuticle, which ap- 
pearance is probably as early a symptom of healing, 
and as much to be depended upon as any ; so that the 
disposition in the granulations for healing is mani- 
fested in the surrounding skin ; and while the sore 
retains its red edge all round, for perhaps a quarter, 
or half an inch in breadth, we may be certain it is 
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not & healing sore, and is what may be called, an ir* 
ritable sore. 

Skin is a very different substance, with respect to 
texture, from the granulations upon which it is 
formed ; but whether it is an addition of new matter, 
viz. a new-formed substance upon the granulations 
being produced by them, or a change in the surface 
of the granulations themselves, is ndt easily deter- 
mined. In either case, however, a change must take 
place in the disposition of the vessels, either to alter 
the structure of the granulations, or to foilh new 
parts upon them. 

One would at first be inclined to the former of 
these opinions, as we have a clearer idea of the for- 
mation of a new substance, than such an alteration 
in the old. We find the new skin most commonly 
taking its rise from the surrounding old skin, as if 
elongated from it ; but this is not always the case. 
In very large sores^ but principally old ulcers, wherd* 
the edges of the surrounding skin have but little 
tendency to contract, or the cellular membrane un- 
derneath to yield, as well as the old skin having but 
little disposition to skinning in itself, a cicatrizing 
disposition cannot be communicated from it to the 
nearest granulations by continued sympathy. In 
such cases new skin forms in different parts of the 
ulcer, standing on the surface of the granulations,* 
like little islands. This, I believe, never takes place 
in parts the first time of their being sore, nor in sores 
which have a strong propensity to skin. 

Skinning is somewhat* like crystallization, it re- 
quires a surface to shoo|; from, and the edge of the 
skin all round would appear to be this suriace. 

Whatever change the granulations undergo to form 
skin, they may in general be said to be guided to it 
by the surrounding skip, which gives thia disposi- 

R r 
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tk>ii to the surface the adjoining granulations ; as 
adjacent bones give an ossifying disposition to the 
granulations that are formed upon them. This may 
arise from sympathy ; and if it does, I should call it 
continued sympathy. But wjben the old skin is un- 
sound, and not able to communicate this disposition, 
then the granulations sometimes of themselves ac- 
quire it, and new skin begins to form where that dis- 
position is strongest in them, so that the granulations 
may be ready to form new skin, if the surrounding 
skin be not in a condition to give the disposition. 
It would appear, however, that the circumference of 
the sore generally has the strongest disposition to 
skin, even although the surrounding skin does not 
assist ; for in many old sores no new skin shall shoot 
from the surrounding skin, or be continued, as it 
were, from the old ; and yet a circle of new skin 
shall form, making a circle within the old, and, as it 
Were, detached from it. 

• Skinning is a process in which nature is always a 
great economist, without a single exception : this, 
however, may probably arise from the granulations 
being always of the nature of the parts on which they 
are formed, and from seldom being formed on parts 
that are the least of the nature of the skin, they have 
therefore no strong disposition to form skin. What 
would seem to make this observation more probable, 
is, that if the cutis is only in part destroyed, as by a 
hurt, or caustic, which has not gone quite through 
the cutis to the cellular membrane underneath, a 
new cutis will form immediately on the granulations, 
and in many cases it will fqrm as fast as ^he slough 
will separate ; the reason is, because the cutis has a 
stronger tendency to form cutis than any other part, 
and in many cases it may be said to form it from 
almost every point. 
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W e never find that the hew-fof ii\ed skints" sa lair^e 
as the sore was, on which it is formed ; this, I have 
already observed, is brought about by the contrac- 
tion of the granulations, which in some measure is in 
proportion to the quantity of surrounding old skin, 
attended with the least resistance. 

If the sore is in a part where the sqrrounding skin 
is loose, as in the scrotum, then the contractile 
power of the granulations being not at all .prevented, 
but allowed full scope, a very little new skin is 
formed ; whereas, if the sore is on ariyr other part, 
where the skin is not loose, such as the scalp, shin- 
bone, See. in that case, the new skin is nearly as large 
as the sore. 

This we find to be the case also, in parts which 
are so swelled as to render the skin tight, such as 
the scrotum, when under the distention of a hydro- 
cele, and which sometimes happens where a caustic 
has proved ineffectual ; we then find the new skin as* 
extensive as in any other parts equally distended. , 
The same thing takes place in white swellings of the 
joint of the knee ; for if a sore is made upon such a 
part, as is frequently done by the application of caus- 
tics, we find that the new skin is nearly of the same 
size as the original sore. The general principle is 
also very observable after amputations of t|je limbs 
for if much old skin has been saved,' we find the 
cicatrix small, while on the other hand, if such care 
has not been taken, the cicatrix is proportionably 
large. 

The* new skin is at first commonly on the same 
level withjthe old, and if there has not been much 
loss of substance, or the disease is not very deep- 
seated, it continues its position ; but this does not 
app^r to be tlie case with scalds and burns, for they 
.frequently heal with a cicatrix, higher than the skin, 

R r 2 
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altliongh tbe granulations have been kept even with 
the skin. It would appear in these cases that a tu- 
mefaction of the par^s, which were the granulations, 
takes place after cicatrization. 

Sometimes granulations cicatrize while higher 
than the common surrounding skin, but then they 
are such as ha^e been long in that position, as is the 
case in some issues : I have seen the granulations 
surrounding a pea rise considerably above the skin, 
nearly half-a-crown in breadth, and skin over, all but 
the hole in which the pea lay, the whole looking like 
a tumour. 


I. The Nature of the New Cutis. 

The new-formed cutis is neither so yielding nor 
so elastic as the original is, and is also less moveable 
upon the part to which it is attached, or upon which 
it is formed. This last circumstance is owing to its 
basis being granulations, which are in some degree 
fixed upon parts united by the adhesive inflamma- 
tion ; and more particularly so, when the granula- 
tions arise from a fixed part, such as a bone ; the 
new skin formed upon them being also fixed in pro- 
portion. 

, It is, .however, constantly beconaing more and 
more flexible in itself, and likewise more loosely at- 
tached, owing to the mechanical motion to which 
the parts are subject afterwards. The more flexible 
and loose the parts become, it is so much the better, 
as flexibility, or the yielding of the parts, preserves 
it from the effects of many accidents. Parts which 
have been thickened in consequence of inflammation, 
such as the surrounding parts of new skin, have al- 
ways a less internal power of action in theifi, than 
parts which have never been inflamed. This arises . 
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from the adventitious substance thrown out in the 
time of inflammation, being a clog upon the opera* 
tions of the original ; and the hew matter not being 
endowed with the same powers, the part affected, 
taken as a whole, is by these means considerably 
weakened. 

Motion given to the part so affected, must be me- 
chanical; but that motion becomes* a stimulant to 
the parts moved, that they cannot exist under such 
motion without adapting the structure of the parts 
to it, and this sets the absorbents to work, or they 
receive the stimulus of necessity, and absorb all the 
adventitious or rather superfluous substance; by 
which means the parts are as much as possible re- 
duced to their original texture. 

Medicines have not the powers we could wish in 
many such cases ; mercury, however, appears to have 
the power of producing a similar stimulus to mo- 
tion, and should be made use of where a mechanical 
stimulus cannot be applied ; and, 1 believe, when 
joined with camphire, its powers of producing ab- 
sorption are increased ; when both medicine and 
mechanical means can be used, so much the more 
benefit will ensue. 

When every thing else fails, electricity might be 
tried. It has been the cause of absorption of tu- 
mours. ^ It has reduced the swellings of many joints 
in consequence of sprains, and thereby allowed of 
the freedom of motion. 

The new-formed cutis is at first very thin and ex- 
tremely tender, but afterwards becomes firmer and 
thicker it is a smootji continued skin, not formed 
with those insensible indentations which are observed 
in the natural or original skin, and by which the ori- 
ginal admits of any distention the cellular membrane 
will allow of, as is experienced in many dropsies. 
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white swellkigs ill the joints, &c. This is proved by 
steeping a piece of dead skin, with a cicatrix in it, 
in water, to make the'cuticle separate from the cutis ; 
there we find that the new-formed cuticle becomes 
but little larger by such a process, which plainly 
shews, that the new-formed cutis upon which this 
cuticle was formed, has a pretty smooth continued 
surface, and no’t* that soft unequal surface which dis-> 
tinguishes the original cutis. 

This new cutis, and indeed all the substance which 
had been formerly granulations, is not nearly so 
strong, nor endowed with such lasting and proper 
actions, as the originally formed parts. The living 
principle itself is also not nearly so active ; for when 
an old sore once breaks out, it continues to yield 
till almost the whole of the new-formed matter has 
been absorbed or mortified ; as has been already ex- 
plained. 

• ‘ The young cutis extremely full of vessels, which 
afterwards, in a great measure, either become lym- 
phatic or impervious, or are taken into the constitu- 
tion, so that the skin and granulations underneath are 
at least free from visible vessels, and become white,* 

The surrounding original cutis, being drawn to- 
wards a centre by the contraction of granulations, 
to avoid as much as possible the formation of new 
skin, is thrown into loose folds, while the new looks 
like a piece of skin upon the stretch, and the whole 
appears as if a piece of skin had been sewed into a 
hole by much too large for it ; and therefore it had 
been necessary to throw the surrounding old skin 
into folds, or gather the surrounding skin, „in order 
to bring it in contact with the new. The new cutis 
of a sore, I believe, never acquires a muscular struc- 
ture ; nor does it grow larger than the sore which it 
covers, so ^ to be llirown into wrinkles: similar to 
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the old; and therefore has always tblit stretohedh 
shining appearance. 

11. Of the New Cuticle. 

It does not appear to be so difficult a process for 
the cutis to form cuticle, as it is for the granulations 
to form cutis ; for we find in general; that wherever 
there is a new cutis formed, it is covered with a cu- 
ticle ; and in cases of blisters, or any other cause 
which may have deprived the cutis of its cuticle, we 
find that the cuticle is soon restored. We are to 
observe, however, that in such cases it is a sound, 
original cutis, forming its own cuticle, and having 
the whole power of forming the cuticle, the surround- 
ing cuticle itself having no power of action of this 
kind : every point of cutis is forming cuticle, so that 
it is forming equally every where at once ; whereas 
I observed, that the formation of the cutis was prin- 
cipally progressive from the surrounding cutis. 

It is at first very thin, and partakes more of 
pulpy than a homy substance ; as it gets stronger, 
it becomes smooth and shining, and is much more 
transparent than original cuticle, which shews more 
the colour of the rete mucosum. This account re- 
lates to the cuticle of sound parts which had gone 
through all the'operations of health, but where there 
is a retardation in the healing we find that the cuti- 
cle is, in some cases, backward in forming, and in 
others it shall be formed very thick, so as to make 
it necessary to be removed, it appearing to be a 
clog uppn the cutis, .retarding the progress of its 
formation. 


III. Of the Rete Mucosum. 

\ The rete mucosum is later in forming than the 
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cuticle^ and in somo cases never forms at all r this is 
best known in blacks^ who have been either wounded 
or blistered^ for the cicatrix in the black is a consi- 
derable time .before it becomes dark ; and in one 
black who came under my observation, a sore which 
had beeft upon his leg when young, remained white 
when he was old. After blisters too, the part blis- 
tered remains ^hite for some time, after the cuticle 
is completely formed : however, in many cicatrices 
of blacks, we find them even darker than any other 
part of the skin. 


CHAPTER IX. 

EFFECTS OF INFLAMMATION, AND ITS CONSEQUENCES 
ON THE CONSTITUTION. 

The constitutional affections arising from inflamma- 
tion are immediate, and remote. 

The immediate affections have been already con- 
sidered, viz. the sympathetic fever, and also the 
nervous. I shall now treat of the remote, viz. the 
hectic, and, dissolution, which arise from the state of 
the local affection at the time ; the inflammation not 
being able to go through all the salutary steps that 
have been described. We have diseases, however, 
sometimes accompanying those salutary processes, 
although we should naturally conclude, from the fore- 
going account, that the suppurative inflammation 
and suppuration itself should produce no change in 
the constitution, but what was attendant upon the 
inflammation, and might be supposed, perhaps, some- 
what necessary to it ; and that when inflammation 
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had subsided, and a kind suppuration come on, the 
constitution should be left in a sound state, because 
i’t would now appear that all thfe future processes 
were settled, and a constitution that was capable of 
doing this, was also capable of going through all the 
succeeding operations, as they are only actions *of re- 
storation ; but we find sometimes the contrary, and 
the condition in which the constitution is either left, 
or which it afterwards takes on, proves often much 
more hurtful than the infiammation itself. 

It appears in many cases, that the inflammation, 
the attendant fever, the going off of these, and the 
commencement and continuance of the suppuration, 
produce in many persons a change in the constitu- 
tion, giving a disposition to symptoms, which are 
called nervous. The locked jaw is often the effect of 
this leading cause, as well as hysterics, spasms upon 
the muscles of respiration, and great restlessness, 
which often prove fatal to the patient ; there are, 
likewise, signs of great and universal debility, or 
signs of dissolution in the patient, all of which ap- 
pear to be increased by a continuance of the sup- 
puration. Each of these diseases are well marked, 
and it would appear that the locked jaw, hysterics, 
spasms, and great restlessness, are of the nervous 
kind, and do not ajipear to arise from such a consti- 
tution, as is not equal to overcome the cause ; for the 
cause which produced them being removed, the ef- 
fects are going on towards health now, as well as 
before ; and if the patient dies of any of those dis- 
eases, it is not from the cause, nor from the immediate 
effect, viz. the local disease, but from the effect which 
the preceding operations, joined with the healing, 
have on some constitutions. They all seem to de- 
rive their origin from the same root, viz. from all the 
foregoing processes, which we have been describing ; 
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subject. 


I. Of the Hectic. 

I HAVE now described the injuries of which in-? 
fiammation is a consequence ; the progress of that 
action in diderent parts ; its effects on the constitu- 
tion ; together with the mode of treatment of both, 
and have carried it through its various steps to a 
perfect restoration. I have also already mentioned, 
that the act of absorption affects some constitutions ; 
but I shall now take notice, that nature is not always 
equal to those salutary processes, and hence the con- 
stitution sometimes becomes particularly, affected, 
producing symptoms different from those formerly 
described, and which have been called the hectia 

This disease is one of our remote constitutional 
sympathetic affections, and appears to arise from a 
very different origin from the other sympathizing 
effects before-mentioned. When it is a consequence 
of a local disease, it has commonly been preceded by 
the first process of the former, viz. inflammation and 
suppuration, but has not been able to accomplish 
granulation and cicatrization, so as to complete the 
cure. It may be said to be a constitution now be- 
come affected with a local disease or irritation, which 
the constitution is conscious of, and of which it can- 
not relieve itself, and cannot cure ; for while the in- 
flammation lasts, which is only preparatory, and an 
immediate effect of most injuries, and in parts which 
can only affect the constitution, so as to call up its 
powers, there can be no hectic. 

We should distinguish well between a hectic aris- 
ing from a local complaint entirely, where the con- 
stitution is good, but only disturbed by too great an 
11 
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irritation; and an hectic arising principally from the 
badness of the constitution, which does not dispose 
the parts fox a healing state; fdr in the first it is 
only necessary to remove the part (if removable) and 
then all will do well ; but in the other we gain no- 
thing by a removal, except . the wound made By the 
operation is much less, and much more easily put 
into a local method of cure ; so that this bad consti- 
tution falls less under this, (the operation taken into 
the account) than under the former state ; but all 
this depends on nice discrimination. 

The hectic comes on at very different periods after 
the inffammation, and commencement of suppura* 
tion, owing to a variety of circumstances. First, 
some constitutions much more easily fall into this 
state than others, having less powers of resistance. 
The quantity of incurable disease must be such as 
can affect the constitution, and in whatever situation^ 
or in whatever parts, it will be always as to the quan- 
tity of disease in those situations or parts in the 
constitution, which will make the time to vary very 
considerably. In many diseases it would appear, 
from the manner of coming on, that they retard the 
commencement of the hectic, such as lumbar ab- 
scesses. But when such abscesses are put into that 
state, in which the constitution is to make its efforts 
towards a^cufe, but is not equal to the task, then 
the hectic commences. 

It takes its rise from a variety of causes, but which 
I shall divide into two species, with regard to dis- 
eased parts, viz. the parts vital, and the parts not 
vital. The, only difference between these two, is, 
probably, merely in time, with respect to its coming 
on, and its progress when come on : but what is very 
similar to the disease of a vital part, is quantity of 
incurable disease. 
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The causes of hectic, arising from diseases of the 
vital parts, may be many, of which a great proportion 
would not produce the hectic if they were in any 
other part of the body ; such, for instance, as the 
formation of tumours, either in, or so as to press 
upon* some vital part, or. a part whose functions are 
immediately connected with life. Schirri in the 
stomach, me'senteric glands, which tumours any where 
else would not produce the hectic ; many complaints 
too of vital parts, as diseased lungs, liver, &c. all of 
these produce the hectic, and much iSooner than if 
the parts were not vital. In many cases where those 
causes of the hectic come on quickly, it frequently 
follows so quick upon the sympathetic fever, that 
the one seems to run into the other : this I have often 
seen in the lumbar abscess. They also produce symp- 
toms according to the nature of the part injured, as 
coughs, when in the lungs ; sickness and vomiting, 
when in the stomach ; and probably bring on many 
other complaints, as dropsies, jaundice, &c. but which 
are not peculiar to the hectic. 

When the hectic arises from a disease in a part not 
vital, it sooner or later commences, according as it 
is in the power of the parts to heal, or continue the 
disease. If far from the source of the circulation, 
with the same quantity of disease, it will come on 
sooner. When in parts not vital, it is generally in 
those parts where so great a quantity of disease can 
take place, (without the power of being diminished 
in size, as is the case with the diseases in most 
joints*) as to affect the constitution, and also in such 
parts as have naturally butJittle powers lo heal ; we 


. • The cavity of a joint is such, as not readily to become smaller 
under disease, as in the soft parts, which was described in the con- 
traction of sores. . 
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must at the same time include parts that are well-* 
disposed to take on such specific diseases as are not 
Teadily cured in any situation ; such parts are prin- 
cipally the larger joints, both of the trunk and ex- 
tremities; but in the small joints of the toes and 
fingers, although the same local effects take place, as 
in the larger, yet the constitution is not made sensi- 
ble of it ; we therefore find a scrofuldas joint of a 
toe or finger going on for years, without affecting 
the constitution. 

The ankle, wrist, elbow, and even the shoulder, 
may be affected much longer than either the knee, 
hip-joint, or loins, before, the constitution sympa- 
thizes with their want of powers to heal. 

Although the hectic commonly arises from some 
incurable local disease of a vital part, or of a common 
part when of some magnitude, yet it is possible for 
it to be an original disease in the constitution : the 
constitution may fall into the same mode of action, 
without any local cause whatever, at least that we 
know of. 

Hectic may be said to be a slow mode of dissolu- 
tion : the general symptoms are those of a low, or 
slow fever, attended with weakness, but more with 
the action of weakness than real weakness; for, 
upon the removal of the hectic cause, the action of 
strength is immediately produced, as well'as every 
natural function, however much it was decreased 
before. 

The particular symptoms are debility; a small, 
quick, and sharp pulse ; the blood forsaking the skin ; 
loss of appetite ; often rejection of all aliment by the 
stomach; wasting; a great readiness to be thrown 
into sweats ; sweating spontaneously when in bed ; 
frequently a constitutional purging ; the water clear. 

This disease has been, and is still in general laid 
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to the charge of the absorption of pua into the con-' 
stitiition from a sore ; but 1 have long imagined that 
an absorption of pas has been too much blamed as 
the cause of many of the bad symptoms which fre^ 
quently attack people who have sores. 

V First, this symptom almost constantly attends sup- 
puration when in particular parts, such as the vital 
parts, as well' as many inflammations before actual 
suppuration has taken place, as in many of the larger 
joints, called white swellings ; while the same kind 
and quantity of inflammation and suppuration in any 
of the fleshy parts, and especially such of them as are 
near the source of the circulation, have in general 
no such effect ; in those cases, therefore, it is only 
an effect upon the constitution produced by a local 
complaint, having a peculiar property, which I shall 
now consider. 

; I observed, that with all diseases of vital parts, 
. the constitution sympathized more readily than with 
diseases of any other parts; and also, that all dis- 
eases of vital parts are more difficult of cure in gene- 
ral than those which are not vital, I have observed, 
likewise, that all the diseases of bones, ligaments, 
and tendons, affected the constitution more readily 
than those of muscles, skin, cellular membrane, &c. 
and we find that the same general principles are fol- 
lowed in* the universal remote sympathy, produced 
by local diseases of those parts. 

When the disease is in vital parts, and is such as. 
not to kill by its first constitutional effects, the con- 
stitution then becomes teazed with a complaint which 
is disturbing the necessary actions of health, the 
parts being vital ; there is, besides, the universal 
sympathy, with a disease which gives the irritation 
of being incurable. 

. In the large joints it continues to harass the con- 
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stitution with a diseai^e, where the parts have no 
power, or what is more probable, have no disposition 
to produce a salutary inflammation and suppuration; 
the constitution, therefore, is also irritated with an 
incurable disease. 

This is the theory of the cause of the hectic, which 
will be further illustrated : but now let us consider 
how far the idea of the absorption of iflatter may be 
a cause. 

If the absorption of matter always produced such 
symptoms, I do not see how any patient, who has a 
large sore, could possibly escape this disease ; be- 
cause we have as yet no reason to suppose, that any 
one sore has more power of absorption than another. 

If in those cases "where there is an hectic con- 
stitution, the absorption is really greater than when 
the habit is healthy, it will be difficult to determine 
whether this increase of absorption is a cause, or an 
effect. 

' If it be a cause, it must arise from a particular 
disposition in the sore to absorb more at one time 
than common, even while it was in a healthy state ; 
for the sore must be healthy and then absorb, which 
hurts the constitution ; moreover, as the sore is a 
part of that constitution, it must of course be affected 
in turn ; and what reason we have to suppose that a 
healthy sore of a healthy constitution should begin 
to absorb more at one time than another, I must own 
I cannot discover. If this increase of absorption 
does not depend upon the nature of the sore, it must" 
then take its rise from the constitution ; and if so, 
there is then a peculiarity in the constitution, so that 
the whole of the symptoms cannot arise entirely 
from the absorption of matter as a cause, but must 
depend on a peculiar constitution, and absorption 
combined. 
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, If absorption of matter produced such violent 
effects as are commonly ascribed to it, (which, in- 
deed, are never of ^he inflammatory kind, but of the 
hectic) why does not the venereal matter do the 
same ? We often know that absorption is going on 
by the progress of ^buboes ; and I have known a 
large bubo, which was just ready to break, absorbed 
from a few •days sickness at sea, while the person 
continued at sea for twenty-four days after ; yet, in 
such cases, no symptoms appear till the matter be- 
gins to have its speciflc effects, and these very symp- 
toms are not similar to those which are called hectic. 
From reasoning, we ought to expect that the vene- 
real matter would act with greater violence than the 
common matter from a healthy sore. Although mat- 
ter too is frequently formed on the inside of the veins, 
in cases of inflammation of their cavities and this 
matter cannot fail of getting into the circulation, yet 
in these cases we have not the hectic disposition, 
but only the inflammatory, and sometimes death. 
We likewise find very large collections of matter, 
which have been produced without visible inflamma- 
tion, such as many of the scrofulous kind, and which 
are wholly absorbed, even in a very short time, yet 
no bad symptoms follow -f. 

We may, therefore, from hence conclude, that the 
'absorption of pus from a Sore into the circulation, 
cannot be a cause of so much mischief as iS^ generally 
supposed ; and if it was owing to matter in the con- 
stitution, I do not see how these symptoms could 
ever cease, till suppuration ceased, which does not 

* Vide Transactions of a Society for the Improvement of Medical 
and Chirurgical Knowledge. 

+ It may, however, be objected to this, that this is not true matter, 
or pus ; but it may be necessary to shew, that the one affects the con- 
stitution upon absorption more than the other. 
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readily happen in such constitutions, their sores being 
tedious in healing. We find, however, that such pa- 
tients often get well of the hectic* before suppuration 
ceases, even when no medicine was given ; and in the 
case of veins, there is great reason to believe, that 
after all the bad symptoms are removed, suppuration 
is still going on, as we find it so in a sore ; pus may, 
therefore, still pass into the constitut*ion from the 
veins, and yet the hectic may not be produced, which 
would certainly be the case if those bad symptoms 
were occasioned by the matter getting into the cir- 
culation. 

But I very much doubt the fact of absorption 
going on more in one sore than another ; and if ever 
it does, I think it is of no consequence ; I am much 
more inclined to believe, that this hectic disposition 
arises from the effect which irritation of a vital or- 
gan, and some other parts, such as joints, (being 
either incurable in themselves, or being so to the- 
constitution for a time) have on the constitution. 

We may remark, that in large abscesses which 
have not been preceded by inflammation, the hectic 
disposition seldom or never comes bn till after they 
are opened, (although they may have been forming 
matter for months;) but in such cases, the disposi- 
tion often comes on soon after opening, and in others, 
very late. Till fhe stimulus for restoring parts is* 
given, no such effect can take place; and if the parts 
are well-disposed to heal, no hectic disposition comes 
on, neither is the constitution at all affected. In dis- 
eased joints, also, which are attended with inflamma- 
tion, if the,parts were capable of taking on a salutary 
inflammation, we should have only the first sympa- 
thetic fever ; but as they seldom are capable of doing 
this, the constitution becomes teazed with a com- 
plaint, not taking on the immediate and salutary 
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steps towards a cure. In the venereal disease, too, 
where we know that the venereal matter has got into 
the constitution, and that the matter is producing 
its specific effects, yet no hectic comes on, till the 
constitution is harassed v/ith an incurable disease, 
and this not till long after all the parts are healed, 
with regard to recent disease, and no matter is formed 
for further absorption. That absorption does take 
place in sores, we have reason to believe, and upon 
this fact, a mode of dressing sores has been advised. 
The following is a remarkable instance of it in a 
bubo : a young man had a, chancre and three buboes, 
one of which appeared when the other two were al- 
most cured. This was very large, and at the bottom 
of the belly. When it had suppurated, and was 
pretty near breaking, it diminished very quickly, and 
in two or three days was entirely gone. While this 
was going on, he observed his urine wheyish and 
•thick, while making it, which went entirely ofi' when 
the bubo had subsided. Before the bubo began to 
' subside, he was rather mending in his health, which 
continued to mend, nor did the diminution of the 
bubo alter the state of his health. 

The hectic, from what has been said, appears in 
some measure to depend on the parts being sti- 
mulated to proditce an cliect which is beyond their 
powers : that this stimulus is sooner or later in tak- 
ing place in different cases, and that the constitution 
becomes affected by it. The hectic disposition arises 
from diseased lungs, lumbar abscesses, white swell- 
ings, scrofulous joints, &c. 

II. The Treatment of the Hectic. 

We have as yet, I am afraid, no cure for any of 
the consequences above related ; I believe that de- 
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pends in the cure of the cause, viz. the local com- 
plaint, or in its removal ; the effects, I fear, are not 
’ to he cured. Strengtheners, and what are called an- 
tiseptics, are recommended. 

Strengtheners are proposed on account of the de- 
bility which has taken place. 

Antiseptics have been employed from an idea that 
pus, when absorbed, gives the blood*& tendency to 
putrefaction. To prevent both of these effects from 
taking place, the same medicines are however re- 
commended. These are bark and wine. 

Bark will, in most cases, only assist in supporting 
a constitution. I should suppose it impossible to 
cure a disease of the constitution till the cause be 
removed ; however, it may be supposed that these 
medicines may make the constitution less suscept- 
ible of the disease, and may also contribute to lessen 
the cause, by disposing the local complaints to heal : 
but where the hectic arises from specific disease ; asr 
for instance, if a hectic disposition comes on from a 
venereal disposition, bark will enable the constitu- 
tion to support it better than it otherwise could have 
done, but can never remove it. 

Wine, I am fearful, rather docs harm if it increases 
the actions of the machine without giving strength, 
a thing careliill;^ to be avoided : however, I have 
not yet made ui) my mind about wine. 

When the hectic arises from local diseases, in such 
parts as tlie constitution can bear a removal of, then 
the diseased part shoidd be removed, viz. when it 
arises from some incurable disease in an extremity, 
and although all the .symptoms above described 
should have already taken place, we shall find, that 
upon a removal of the limb the symptoms will abate 
almost immediately. I have known a hectic pulse 
.at one hundred and twenty sink to ninety in a few 
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hours, upon the removal of the hectic cause. I 
have known persons sleep sound the first night 
without an opiate, who had not slept tolerably for 
weeks before. I have known cold sweats stop im- 
mediately, as well as those called colliquative. I 
have kriown a purging immediately stop, upon the 
removal of the hectic cause, and the urine drop 
its sediment. 

It is possible too, that the pain in the operation, 
and the sympathetic affection of the constitution may 
assist in these salutary effects. It is an action dia- 
metrically opposite to the hectic, and may be said to 
bring back the constitution to a natural state. 

HI. Of jyissolution. 

Dissolution is the last stage of all, and is com- 
mon to, or an immediate consequence of all diseases, 
whether local or constitutional. A man shall not 
recover of a fever, whether original or sympathetic, 
but shall move into the last stage, or dissolution. It 
shall take place in the second stage of a disease, 
where the state of constitution and parts appears to 
be formed out of the first ; as, for instance, a man 
shall lose his leg, especially if above tlie knee; or 
have a vej:y bad compound fracture in the leg ; the 
first constitutional symptoms shall have been violent, 
but all shall appear to have been got the better of, 
and there shall be hopes, of a recovery, when sud- 
denly he shall be attacked with a shivering fit, which 
shall not perform all its actions, viz. shall not pro- 
duce the hot fit and sweat, but shall continue a kind 
of irregular hot fit, attended with loss of appetite, 
quick, low pulse, eyes sunk, and the person shall 
die in a few days. Or he shall go into the common 
diseased symptoms of the second stage, viz. the ner- 

11 
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vous, with many of its effects, as the tetanus, and 
dissolution shall also he the consequence. Or if the 
local disease does not or cannot heal, and is such as 
to affect the constitution, it then brings on the hec- 
tic, and sooner or later dissolution takes place ; for 
the hectic is an action of disease, and of a particular 
kind ; but dissolution is giving way to disease of 
every kind, therefore has no determined form arising 
from the nature of the preceding disease. 

It has been supposed, that this disease arises also 
from the absorption of matter. It appears to be in 
many cases an effect arising from violent and long 
continued inflammations and suppurations, although 
not incurable in themselves ; (therefore, in those 
respects, not similar to the hectic) and which in 
many instances are known to produce the greatest 
changes in the constitution. Such often arise from 
very bad compound fractures, from amputations of 
the extremities, especially the lower, and more par- 
ticularly the thigh, in which cases the sympathetic, 
fever has run high, which would appear to be neces- 
sary, or preparatory ; but in the hectic, it is not ne- 
cessary that the constitution should have suffered at 
all in the first stages of the disease ; dissolution 
seems to be more connected with what is past, than 
with the present alone, which is the reverse of the 
hectic. ,We never find tliis disease take place in con- 
sequence of small wounds, or such wounds as have 
affected the constitution but little in its first stages; 
but which may affect the constitution much in its 
second, such as small wounds producing the locked 
jaw. It*would appear to take place in our hospi- 
tals more generally than in private houses, and more 
readily in large cities than in the country. We shall 
find that the hectic and this are by no means the 
same disease, differing exceedingly in their causes. 
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and in many of their effects ; for in the cases of com- 
pound fractures and amputations, we find the consti- 
tution often capable ’of going through the inflamma- 
tory and sympathetic fever, producing suppuration 
and granulation, as well as continuing the produc- 
tion of these for some time, yet sinking under them 
at last, and oft.en immediately, without a seeming 
cause. This effect will more readily take place, if 
the person was in full health before the accident or 
operation, than if he had been somewhat accustomed 
to the other, or true hectic ; for the symptoms of 
dissolution seldom or never take place, if the vio- 
lence committed has been to get rid of a hectic cause. 
It sometimes takes place early, in consequence of 
local injury, and would seem to be a continuation of 
the sympathetic fever ; as if the constitution was 
not able to relieve itself of the general affection, or 
that the parts could not go into the true suppurative 
disposition. We see this frequently after removing 
a hmb, especially in the lower extremity, and after 
cutting for the stone in very fat men, above the mid- 
dle age, and who have lived well. 

The first symptoms are generally those of the sto- 
mach, which produce shivering,: vomiting imme- 
diately follows, if not an immediate attendant ; there 
is,, great oppression and anxietj^ the persons con- 
ceiving they must die. There is a small quick pulse ; 
perhaps bleeding from the whole surface of the sore, 
often mortification, with every sign of dissolution in 
the Countenance ; as it arises with the symptoms of 
death, its termination is pretty quick. Here is a 
very fatal disease taking place ; in some almost im- 
mediately, when all appeared to be within the power 
of the machine, and therefore cannot immediately 
arise from the sore itself ; for it is very common 
after such operations as usually do well : but the 
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hectic always takes place in consequence of those 
sores which seldom or never get well in any case ; 
yet the sore certainly assists in 'bringing on dissolu- 
tion, because we never see the disease take place 
when the sore is healed, nor in those where the con- 
stitution seems not to be equal to the task, as is the 
cause of the hectic. 

The hectic is much slower in its progress, and 
seems to be a simple and an immediate effect, arising 
from a continued cause which is local ; by removing 
the cause, therefore, the effect ceases, and the havoc 
made upon the constitution is soon restored ; per- 
sons, therefore, do much better in consequence of the 
hectic having in some degree taken place, prior to 
the removal of the cause. But dissolution is a change 
of the constitution in consequence of causes which 
now do not wholly exist, and in many cases it does 
not take place till the constitution appears to be ca* 
pable easily of performing all its functions, and a rc^ 
moval of the parts does not relieve, as in the hectic *,, 
for dissolution does not depend for its continuance 
upon the presence of the disease. 

Death or dissolution, appears not to be going on 
equally fast in every vital part ; for wc shall have 
many people very near their termination, yet some 
vital actions shalj be good, and tolerably strong ; arid 
if it is a .visible action, and life depends much upon 
this action, the patients shall not appear to be so 
near their end as they really are: thus I have seen 
dying people whose pulse was full and strong as 
usual, on the day previous to their death, but it has 
sunk almost at once, ‘and then become extremely 
quick, with a thrill : on such occasions it shall rise 
again, making a strong effort, and after a short time, 
a moisture shall probably come on the skin, which 
shall in this state of pulse be warm : but upon the 
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sinking of the pulse, shall become cold and clammy : 
breathing shall become very imperfect, almost like 
short catchings, and the person shall soon die. 

It would appear in many cases, that disease has 
produced such weakness at last, as to destroy itself: 
we shaft even see the symptoms, or consequences of 
disease, get well before death. A gentlewoman, who 
was above seventy-five, was anasarcous all over : the 
abdomen was very full and large ; she made but very 
little water ; her breathing was so difficult as to 
make her purple in the face, so that most probably 
there was water in the chest; her pulse was ex- 
tremely irregular; fluttering, trembling, intermitting, 
and small. Her legs were punctured with a lancet, 
and discharged very freely for more than three weeks, 
which emptied the cellular membrane of the body, 
as well as in some degree the abdomen ; the breath- 
ing became free and easy, so that we supposed the 
’Water in the chest was absorbed ; the pulse became 
regular, soft, and fuller, and the appetite in some 
degree mended ; in which state she seemed free from 
disease, having only some of the consequences still 
remaining. The quantity of urine increased to the 
natural quantity ; but notwithstanding actual dis- 
ease seemed to be gone, yet she became weaker and 
weaker, in which state she existed for near a month, 
and died. Some days prior to death, a pqrple and 
then a livid appearance came upon the legs, with 
some spots of extravasated blood above where the 
punctures had been made, on which blisters arose, at 
first filled with serum, then with bloody serum, all of 
them threatening mortification. « 

Even when in the state of approaching death, we 
often find a soft, quiet, and regular pulse, having not 
the least degree of irritability in it, and this when 
there is every other sign of approaching death ; such 
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as entire loss of appetite, no rest, hiccup, the feet 
cold, and partial cold, clammy sweats, &c. 

A lady appeared to have lost* all diseased action, 
only the consequences of disease remaining, viz. 
weakness, with swelled legs ; she made little or no 
water ; at length she became so weak, as hardly to 
articulate ; she lay in a kind of doze, was only roused 
to impression, and only took food by s*]^oonfuls when 
desired ; the pulse so sniall as hardly to be felt : her 
extremities were cold, and she had all the signs of 
approaching dissolution, which took place ; yet 
within thirty-six hours before she died, the whole 
water in her legs and thighs was taken up, her urine 
increased, and about ten hours previous to her death, 
the legs, &c. were as small as ever. As I consider 
the dropsy to be a disease, and not simply weak- 
ness, which this case would in some measure shew 
from the result, I should wish to ask, whether the 
absorption of water was not owing to the disease* 
being gone, and whether the disease being gone, the 
absorbents .did not set to work? If so, then dissolu- ‘ 
tion may be a cessation of disease, and persons die 
of weakness simply ; or simply, either the want of 
powers to act, or ^the want of that stimulus of ne- 
cessity to act, by which means a cessation of action 
takes place. 

Since ^bodies of persons who die suddenly, and 
even by violent death, as well as those who die soon 
after a considerable operation, are not capable of 
being preserved so long as those who have been 
ill for some time ; and as those who have a consi- 
derable operation performed upon them, as the am- 
putation of a leg, do not so readily recover as those 
who have been long ill, may not the more ready pro- 
duction of death, and the more ready production 
of putrefaction be owing to the same principle ? one 
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more readily running into the action of death, as 
also more readily into the action of putrefaction ; 
but it is very probable that the action producing 
quick putrefaction, is an action prior to absolute 
death. 



PART III 


CHAPTER I. 

THE TREATMENT OF ABSCESSES. 


I HAVE endeavovired to lay down the general princi- 
ples of suppuration, which principles of themselves 
lead to a general method of cure ; but as it is only 
the proper application of art to those principles which 
completes the surgeon, and since it is the most difii- 
cult part to apply our knowledge of first principles'" 
to practice with readiness, especially when there ap- 
pear some peculiarities, it will be necessary to bring 
the beginner from first principles to the practical part. 

Abscesses arc in general consequences, of sponta- 
neous infiammatioD„ but not always so ; for they 
may be consequences of some violence, as strains or 
bruises from somq external violence, which^ has hur^ 
deeper-seated parts than the skin over them, which 
inflame and form an abscess, as was described in 
treating of accidents ; as also from the introduction 
of extraneous bodies, over which the parts have 
healed. Even when they appear to be spontaneous, 
they arise »from so many causes, and from thence 
have so many dispositions, or are of so many kinds, 
that in general they become one of the greatest ob- 
jects in surgery ; because, from these circumstances, 
4;hey require a vast variety in the manner of treatment. 

15 * 
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I do not mean at present to enter into a full dis- 
cussion of the cause, effect, and cure of every ab- 
scess, because that' would be treating of every dis- 
ease which is capable of producing such complaints, 
many of which would come under the article of spe- 
cific diseases, which must be treated of separately ; 
yet I mean here to lay down such general surgical 
rules for their treatment and many of their conse- 
quences, as will include almost every kind of disease 
of this kind, considered as an abscess simply ; so that 
the specific treatment of any specific abscess will be 
principally confined to the medicinal treatment of 
the part and the constitution ; thereby the treatment 
of the local complaint so produced, abstracted from 
the specific disposition, will for the most part come 
under our general rules. 

As most spontaneous suppurations, from whatever 
cause, are deeper seated than the surface of the body, 
• such of course must form what are called abscesses, 
or collections of pus; therefore we have abscesses of 
all depths, from the pimple in the skin to the boil ; 
and from the boil to deep-seated abscesses, among 
the muscles, or in any other deep-seated part. 

Abscesses are commonly formed where matter is 
found, especially the more superficial ones, and such 
may be justly called abscesses of this part ; but col- 
lections of matter are often found in parts where not 
formed, more especially in the deeper-seated ones, 
the matter moving from the seat where it was formed 
to some more depending part, or having met with 
some obstruction in its course, it takes another di- 
rection, and therefore may ,be called an .abscess in 
this part ; and I shall call them so in my descriptions 
of them. I believe such abscesses do not arise from 
inflammation, but are of the scrofulous kind, and 
therefore not so much to our present purpose. 
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It will be difficult to divide abscesses into abso- 
lutely distinct classes ; but, similar to inflammation, 
they may be divided into two kinds, the sound and 
the unsound ; for I imagine these two first principles 
might lead to the method of cure ; but at present I 
only mean to lay down the principles of an abscess. 

The appearances which distinguish the sound from 
the unsound abscess are several ; althdtigh there are 
many abscesses of particular kinds that give little or 
no information. They often differ from one another 
in their first appearance, from the kind of inflamma- 
tion, as also in their course, but more particularly in 
tbeir efforts towards a cure. 

Thus we judge of the consequences of the small- 
pox, from the first appearance of the arm after ino- 
culation ; for if the beginning inflammation is small, 
pretty much circumscribed, and of the florid red 
with some rising, then we may in our own minds ex- 
pect a good kind ; the same upon the first appear- 
ance of the small-pox themselves ; as also the first 
appearance of a chancre, &c. or almost of any other 
disease, either beginning with, or attended by in- 
flammation ; for it is by the kind of inflammation we 
are to judge of the future event. 

It might be thought almost unnecessary here to 
treat of sound abscesses, because in such our first 
principles will readily take place, and often little or 
no assistance is required ; but abscesses may be at- 
tended with circumstances which may retard the 
cure, and which have nothing to do with unsound- 
ness ; such as extraneous bodies in sound parts, and 
these will ,most probably come under our general 
principles of cure ; that is, require something to be 
done, because they will, in many cases, relieve them- 
selves of the extraneous matter, and then they require 
but little assistance. 



638 


THE TREATMENT OF ABSCESSES; 


I. The Progress ef Abscesses to the Shin. 

What I mean by a sound abscess, is, where there 
is a sound constitution, the parts affected having all 
the disposition and powers to heal ; those disposi- 
tions and pow'ers allowed to take place, which will 
take place more readily if in structures of the body 
which have naturally a ready disposition to heal ; 
so situated in the body as to be able to support its 
actions, and not of a specific kind, for which we have 
no cure ; for any specific disease, for which we have 
a cure, will come within our first division 

The inflammation in a sound and active part, and 
of a sound constitution, in general is pretty vio- 
lent, attended from the very beginning with a con- 
siderable deal of pain f, suppuration takes place 
quickly ; the parts between the abscess and the skin 
are readily affected, and ulceration goes on fast, tlie 
skill becomes of the florid red, the matter comes 
'Soon to it, especially at a point and it bursts ; all 
this is done with great rapidity. 

* Viz. If a venereal abscess 1ms its specific quality destroyed, it 
admits of cure as readily as any other, and the same treatment be- 
comes necessary. 

f Vide ^Symptoms of Suppurative luflainmation. 

I This very appearance makes a mabuial dilFerence between an ab- 
scess arising from lirisk inflammation, and one that is slow in its pro- 
gress ; it is so remarkable, that I have seen this efleet where the mat- 
ter was at sueli distance as not to be felt in the least, and where I 
have doubted wliether there was matter or not, almost conceiving 
that it preceded suppuration. It certainly has this ellect long* before 
tlicvo is any distension ; besides this, of a pointing taking place, 
there is another effecd of deep siijqniration in consequence of inflam- 
mation, which is an oedematous appearance, or thickenijjg of the su- 
perficial parts. This was taken notice of by Le Dran, in internal 
abscess of the abdomen, where adhesions had taken place between 
the suppurating part and parietes of the abdomen, and by Mr. Pott, 
in suppuration of the brain ; whether in such there is a pointing I do 
not know* 
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These symptoms feliew such a degree of health in 
the constitution and the parts, that little is neces- 
sary for the surgeon to do in the first stages of the 
disease. 

Poultices are recommended in such cases to assist 
that disposition which the parts have to give way 
between the skin and the abscess ; but I have already 
observed, that they certainly can have no effect of 
this kind ; however, they have their uses when the 
inflammation has reached the skin, for they keep it 
soft, allow the cuticle to distend, and give way to 
the swelling underneath ; which eases the patient ; 
warmth and moisture act in many cases as sedatives 
to our sensations, although not always ; and the dis- 
tinction between those where they give ease, and 
where they rather give pain, I have not been able to 
make out. 

As an abscess of the healthy kind requires but 
little surgical treatment, between its commeiicementj 
and opening, it also requires but very little attention 
afterwards for the cure, or the restoring the parts. 

It depends on the operation of the powers, joy 
abilities the machine is in possession of, more than 
any assistance the surgeon can give ; however, ab- 
scesses may have other circumstances attending them, 
besides soundness and unsoundness, which will re- 
quire surgical treatment ; such as the extiaction of 
exfoliated bones, which by their stay retard the 
cure. Further, as few inflammations arise in perfectly 
sound parts and constitutions, it will generally be 
necessary to treat them in some degree as if they had 
an unsound tendency, and also according to other 
circumstances ; as no abscess can set about a cure 
till the matter is discharged, the first process, there- 
fore, is the discharge of the matter ; but simple dis- 
charge is not always sufficient ; therefore it becomes , 
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nocessRry to consider whether or not, almost in every 
case, it would not.be proper to do more; and I am 
inclined to believe that whatever would in general 
assist an unsound abscess, would also do the same to a 
sound one ; but this practice should be followed with 
great caution, and not carried too far ; for in many 
it will be perfectly unnecessary, therefore it should 
not be practised ; in others it will only be necessary 
in part ; besides, in many cases it may do harm, for 
many abscesses may have tolerable dispositions under 
the present treatment, yet may be in such a state as 
very readily to fall into an unsound one, of some kihd 
or other, when too much violence is committed ; 
some having a tendency to irritability. On the other 
hand, our practice may fall short of the intention, as 
many parts have a strong tendency to indolence ; and 
if the stimulating method is applied to the first it 
would be unlucky, and vice yersil. 

It will be generally more in the power of the parts 
to perform a cure if certain operations are done, 
which even dispose the most active and healthy dis- 
position, both of constitution and of parts, to heal 
sooner ; but this does not hold of the irritable. The 
first of these operations will be the mode of exposing 
abscesses, by opening them sufficiently, whifffi will 
make any particular treatment afterwards, either less 
liecessary, or more easy of application, if necessary ; 
so that the first principle of the cure, even of sound 
abscesses, may be the freedom of opening them in 
the beginning ; however, the more sound they are, 
there is the less necessity for such treatment ; , for it 
does not give new powers to the parts, it keeps up 
those of which they are already in possession, and 
obliges them to go on towards a cure ; for the living 
principle in parts seems uneasy under the circum- 
stance of exposure, and of having no skin, more espe- 
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cially sound parts/ therefore is roused to action,'a*>t- 
ing with a view to cover the part. It has n6 altesr- 
native; and as I have just pow observed that few 
spontaneous abscesses take place from so slight a 
cause as simple violence produces, there must'T)e a ' 
something to be got the better of. This isj perhaps, 
as well illustrated in the fistula in ano, as in any other ; 
for without dividing along the gut*to the bottom, 
which is where the disease is, and where the abscess 
formed, it seldom or never heals^ however, all this 
will be according to circumstances, for if the suppu- 
ration is quick and comes fast to the skin, the parts 
will heal in the same proportion more readily, either 
with nr without opening; therefore, in such instances, 
it is not so necessary to open freely, though as it is 
not the method nature commonly takes, it has by 
many been objected to ; but let us observe, that where 
an abscess opens of itself by a small orifice, the parts 
are commonly very sound where the opening is, al- 
though the bottom may be diseased ; but if it be dis- 
eased where it opens, then ulceration commonly takeST 
place at this orifice, which effects what should be 
done by art. To illustrate that a large opening is 
not detrimental to the healing of a sore, let us ob- 
serve that there is* no difference between an abscess 
opened largely, and a wound in consequence of an 
operation which* is not healed by the first intention, 
such as an imputation, &c. for in such cases there is 
a breach in the continuity of the parts communicat- 
ing with the skin, as large, if not larger, than at the 
bottom, and it heals readily ; we endeavour, however, 
to remedy this as mqph as possible by saving skin, 
which, in some degree, answers to a small opening ; 
and we may also observe, that where there is only a 
small opening leading to a large cavity, which is to 
suppurate, as in the case of an hydrocele treated by 

T t 
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a caustic or seaton, (which^ when come to suppura* 
tion« is in all respects similar to an abscess) that the 
whole, so far as suppuration extends, heals equally 
well with those that are wholly exposed ; but I do 
not know that they do better ;.and where the sack is 
not verywsound, I do believe they do not do so well, as 
when more fully enlarged ; and we may also observe, 
that opening largely in the scrotum is not subject to 
the same inconvenience as in many other parts, for 
here there is so much loose skin as to remove any 
retardment to the healing that might arise in other 
parts from opening largely ; however, after viewing 
this in every light, there seems but little advantage 
gained in the one way or the other. The opening 
more or less freely must be directed by some other 
circumstance, by which the surgeon must be guided. 

But as most abscesses owe some of their size to 
distention, and as this will be more or less according 
to circumstances, it becomes necessary to distinguish 
the one kind from the other, for the one will require 
a freer opening than the other. 

Abscesses in soft parts will owe more of their size 
to distention than those in hard parts, such as bones, 
joints, &c. 

Abscesses in soft parts, not connected with the 
hard, will owe more of their size to distention than 
those in soft parts connected with the hard ; for in- 
stance, an abscess in the calf of the leg, thick of the 
thigh, buttock, &c. will owe more of its size to dis- 
tention than an abscesS on the shin-bone, on the head* 
&c. Therefore an abscess, whose size is in some 
degree owing to distention, need not be ,so freely 
opened as one that is not ; because, when the disten- 
tion is taken off by the discharge of the pus, the 
parts will contract, or fall into their natural position, 
wliich cannot so easily happen in the other case. 
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Bemdes, the granulations will also be alhmed to coa-^ 
tract in the one much more than the other. However, 
we find many abscesses healiflg very readily with- 
out any other opening than what was at first made by 
ulceration, and this will be more readily effected if 
the abscess has been allowed to break of itself ; wldch 
I shall now more fully explain. 

II. Of the Time when Abscesses should be opened. 

The natural process that abscesses are obliged to 
go through for the discharge of their contents is in 
general the most proper, and it is so much so, as to 
be in most cases allowed to go on ; and this pro- 
cess becomes more necessary in unsound abscesses 
than in sound ones, as it exposes them more fully, 
from ulceration having destroyed more of the parts 
between the seat of the abscess and the external 
parts. 

As abscesses, wherever formed, must increase as 
they approach the skin, and therefore increase that 
part of their cavity next to the skin, faster than at 
the bottom, so that they become in some degree ta- 
pering towards the bottom, with a wide part imme- 
diately under the skin, and this will be more or less 
so, according to^its depth, its meeting wi^h difier^t 
substanqps, which give a resistance to the pus, or its 
coming fast or slowly to the skin. 

This shape of the abscess, when allowed to take 
phu;e, is well adapted for healing, for it puts the 
bottom, which is the seat of the disease, more upon 
a footing with the mouth of the abscess, than it 
otherwise could be. When these two are not wdll 
pifoportioned, there is a retardment in the cure ; for 
as the bottom, or part where the abscess begun, is 
nmre or less in a diseased state, and as the parts be- 

T t 2 
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tween the seat of the abscess and the external surflace 
are sound parts, having only allowed a passage for 
the pus, they of course have a stronger disposition to 
heal than the bottom has ; and we commonly find 
this to be the case. 

If there could be made at any time a difference in 
the powers of healing between the mouth of the ab- 
scess and its bottom, it ought*^o be made the most 
defective at the mouth of the abscess, as that part is 
the easiest of management. To have this effect pro- 
duced as much as possible, abscesses should be al- 
lowed to go on till they break or open of themselves ; 
for although abscesses in general only open by a 
small orifice, more especially when sound, yet it is 
to be remarked, that the skin over the general cavity 
of the abscess is in such cases so much thinned as to 
have but very little disposition to heal, and is often 
so much so, as to ulcerate and make a free opening ; 
and if it does not, an opening is more easily procured 
by art. 

It is a curious circumstance in the economy of 
abscess, that those that have the best dispositions to 
heal come fastest to the skin ; the lead takes place 
almost at a point, it does not swell so much into that 
conical form, above described, not ’being under the 
s£^me necessity in point of healing, and it opens by a 
small orifice ; while, on the other hand, if there is 
an indolence in the progress of the abscess, it will 
spread more, or distend the surrounding parts from 
their not being so firmly united by inflammation in 
the one, as they were in the other ; nor will ulcera- 
tion so readily take the lead, and it will come to the 
skin by a broad surface, so as to thin a large portion 
of the skin. But abscesses should only be allowed 
to open of themselves where the confinement of the 
matter can do no mischief, which will generally be in 
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such as ought to ^eal up from the bottom : but in 
the reduction of circumscribed cavities to the state 
of an abscess, it will be in most cases proper to open 
early, as abscesses of the abdomen or thorax ; those 
within the cranium ; those of the eye ; and those in 
joints. 

In the abscess of the tunica vaginalis testis it 
would be better to let it open of it*5elf, as it should 
be allowed to heal up from the bottom, similar to an 
abscess in the cellular membrane. 

If it should be unnecessary to open freely, or if 
from circumstances this should be impossible, it will 
in either case be very proper to make the opening 
which is necessary or practicable at the most de- 
pending part, with a view to remove the pressure 
arising from the matter collected, which is commonly 
called confinement or lodgment of matter, which will 
otherwise happen ; for I shall observe, that a very 
small pressure on that side of the abscess, next *to 
the skin, may produce ulceration there ; and although 
this pressure in many cases might not be so great as 
to produce ulceration at the bottom of the abscess, 
yet it may be so great as to prevent granulations 
from forming on that side, and thereby retard the 
cure, as no union can take place but by means of 
granulations ; or if it should not prevent granula- 
tions from forming, yet it might retard their growth, 
so that the cure would be more tedious than if the 
pressure did not exist ; and this retardation will be 
greatest where the pressure is the greatest, which 
will be at the most depending part of the abscess ; so 
that its ppper part will readily heal to a small point, 
and be reduced to the state of a fistula. 

But it is not always possible to open at the most 
depending part of an abscess, and when possible, 
often very improper. When impossible, perhaps. 
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nothiEg more can be done than* to evacnate the 
matter as often as necessary, and by gratle pressure 
keep the sides of the sinns together, to allow their 
growing into one another ; hut the situation will 
in all cases allow this. 

The irfexpediency of opening at the most depend* 
ing part of an abscess will in general arise from the 
distance between the matter and the skin at this 
part, for if the abscess is pretty deeply seated, and 
points at a part superior to that of its seat, which it 
sometimes does from the parts above being such as 
more easily give way, in such a case it will be pro- 
per to open it where it points ; for instance, if 
an abscess is formed in the centre of the breast, 
and opens at the upper part, (which is often the 
case) it would be improper to cut through the lower 
half, to allow the matter to pass that way, although 
it may make its way there afterwards, from the 
pressure of the matter, as was just now observed ; 
which I have seen happen more than once. 

If an abscess forms on the upper part of the foot, 
it is improper to open through the sole of the foot to 
get at the most depending part of the abscess ; for 
besides cutting such a depth of sound parts, which 
is an objection, it would be destroying a great many 
us^ul parts. It would also be impossible to keep it 
open, the sound parts having such a disposition to 
heal ; and it would be contradictory to my first po- 
sition, which was to have parts as thin as possible 
before they are opened, in order to destroy the heal- 
ing disposition there *. 

As in such cases, the place where the> mattm: 
threatens to open a passage for itself, is where the 

One would imagine that this last caution was hardly necessary ; 
but I once saw a case where it was advised upon the general princi- 
ples of opening in the most depending part. 
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future opening is most likely to be, and' os the situa> 
tion is disadvantageous to the healing of the seat of 
the- sd>scess, it will be more necessary to let it^first 
open of itself, because the abscess just under the 
skin will be increased in width, as was observed, and 
then to dilate it as freely as may be thouglft neces- 
sary; fpr by allowing abscesses to open of themselves, 
the opening has a less disposition to**heal than if it 
had been opened early by art, therefore is more de- 
sirable in such situations. 

III. Of the Methods of opening Abscesses, and 
treating them afterwards. 

All abscesses, I have already observed, will open 
of themselves, excepting where the matter is re- 
absorbed ; and I have also observed, that in general 
they ought to be allowed to open of themselves, ex- 
cepting some particular circumstance calls for an 
early opening ; but when the skin over the abscess 
is very thin, it is not of so much consequence whe- 
ther it is allowed to open of itself, or is opened at 
first by art. 

In large abscesses it will generally be necessary to 
open them by art, whether they have opened of 
themselves or not ; for the natural openmg will sel- 
dom be iju^cient for the complete cure ; and although 
it may be sufficient for the free discharge of the 
matter, yet they will heal much more readily if suffi- 
ciently opened; for the thin skin over the cavity 
granulates but indifferently, and therefore unites but 
slowly with the parts •underneath. Where the skin 
is very thin, loose, and much of it, it may be neces- 
sary to remove an oval piece from the centre, where 
it is generally thinnest. A question naturally occurs, 
■in what way should these be opened ? 

10 
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The methods recommended an^ used are by inci- 
sion and caustic. Incision may or may not remove 
a piece of the skin, ‘hut the caustic always will. I 
believe, as a general practice, there is no preference 
to be given to either ; but under circumstances, the 
incision is best ; for instance, where there is but little 
skin to spare, as on the shin, scalp, &c. but where 
there is skin td' spare, either arising from situation, 
as in the scrotum, or where a great deal of skin was 
thinned, as in a great extent of inflammation and 
suppuration under the skin, a caustic will answer 
equally well ; therefore I should be very apt to be 
directed by my patients, if they had any fears or opi- 
nions about the matter ; for some have a terror at 
the idea of a cutting instrument, while others hate 
the idea of a continued pain. If a caustic is approved 
of, then I should prefer the lapis infernalis, or scep- 
ticus, to the common caustic ; the method of appli-^ 
cation I described, when speaking of the methods of 
producing death by art : but if left entirely to myself, 
1 should prefer the incision to the caustic, because 
it is immediately done. 

If an abscess is allowed to open of itself, and this 
opening is not enlarged, no dressing is necessary, 
nor any thing but to keep the surrounding parts 
clean; the continuation of the poultice, which was 
before applied, (if convenient) is perhaps as^good an 
application as any ; and when the tenderness arising 
from inflammation is over, then lint and a pledget ; 
but an abscess opened by a cutting instrument, may 
be called a mixed case, being both a wound and a 
sore, and is more of the nature of a fresh wound in 
proportion to the thickness of the parts cut ; and 
therefore the dressing should be somewhat similar to 
that of a fresh wound. It is necessary that some- 
thing should be put into the opening, to keep it from 
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healing by the firs^ intention ; if it is lint, it should 
be dipt in some salve, which will answer better than 
lint alone, as it will allow of more early extraction ; 
for such sores should be dressed the second time the 
next day, or the second day at latest ; because there 
is a suppurating sore at the bottom, and the pus re- 
quires being discharged much sooner than if wholly 
either a fresh wound or a circums'Cribed cavity, 
which is to suppurate, as the tunica vaginalis in the 
case of the radical cure of the hydrocele. This pus 
keeps the lint (if dressed with lint) moist, so that it 
does not dry, as in fresh wounds in common. When 
the cut edges have come to suppuration, which will 
be in a few days, then the dressing afterwards may 
be as simple as possible, for nature will in general 
perform the cure. 

If the abscess has been opened by caustic, and 
the slough is either cut out, or allowed to slough out, 
then it is to be considered as an entire suppurating^ 
sore, and may be dressed accordingly ; perhaps dry 
lint is as good as any thing, till the nature of the sore ‘ 
is known ; if of a good kind, the same dressing may 
be continued, but if not, then it must be dressed 
accordingly ; for nature cannot always perform a 
cure ; for parts which were at first sound, or appeared 
so, from their readiness to go through the first stages, 
will subseq^ntly take on every species of diseai^, 
whether from indolence, from irritability, from scro- 
fulous, or other dispositions, which in some cases 
are produced from the nature of the parts diseased, 
such as bone, ligament, &c. 



PART IV 


CHAPTER I. 

OF GUN-&HOT WOUNDS. 


Gun-shot wounds may be said to be an effect of a 
modern improvement in offence and defence, un- 
known in the former mode of war, which is still 
practised where European improvements are not 
known ; and it is curious to observe that hre-arms 
9nd spirits are the first of our refinements that are 
adopted in uncivilized countries ; and, indeed, for 
ages they have been the only objects that have been 
at all noticed or sought after by rude nations. It 
was not till the fourteenth century that gun-powder 
was made, or rather compounded ; but it was not, till 
afterwards, applied to the purpose of projecting bo- 
dies. But even now, the wounds received in war 
aVe not all gun-shot wounds : sonic, therefore, are 
similar, in many respects, to those received in former 
times. 

The knowledge of the effect of gunpowder, and 
its application to the art of war, or the projection of 
bodies for the destruction of .men, has beeij in some 
degree accompanied by improvements in the arts and 
sciences in general, and among others, that of sur- 
gery, in which art, the healing of wounds so pro- 
duced, makes a material part. In France, more espcT^ 
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daily, the study of both were carried to considerable 
lengths ; but though the art of destruction has been 
there improved and illustrated by writings, it is ratjjpr 
surprising that the art of healing should not have 
been equally illustrated in the same manner. Little 
has been written on this subject, although, perhaps, 
when we take every circumstance into consideration, 
it requires particular discussion ; and \Hiat has been 
written is so superficial, that it deserves but little 
attention. Practice, not precept, seemed to be the 
guide of all who studied in this branch ; and, if we 
observe the practice hitherto pursued, we shall find 
it very confined, being hardly reduced to the com- 
mon rules of surgery, and therefore it was hardly 
necessary for a man to be a surgeon to practise in 
the army. 

I. The Difference between Gim-shot Wounds and 
common Wounds. 

Gun-shot wounds are named, as is evident, from 
the manner in which they are produced. From the 
frequency of their happening in the time of battle 
to a set of men appropriated for war, both by sea 
and land ; and from the appointment of particular 
surgeons for their cure, they have been considered 
apart fron^p^r wounds, and are now become almoi^ 
a distinct branch of surgery. 

Gun-shot wounds are made by the projection of 
hard obtuse bodies, the greatest number of which 
are musket-balls ; for cannon-balls, pieces of shells 
and stones, from ramparts in sieges, or splinters of 
wood, &c. when on board of a ship in an engagement 
at sea, can hardly have their effects ranked among 
gun-shot wounds, they will come in more properly 
with wounds in general. As the wounds themselvea 
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Ynade by those very dijBTerent modes will in general 
differ very considerably, any peculiarity that may be 
necessary in the treatment of gun-shot wounds, from 
those made by cannon-balls, shells, &c. or even com- 
mon wounds, will generally belong to those made by 
musket-balls. 

The whole of gun-shot wounds will come within 
the definitioVi of accidents. They are a recent vio- 
lence committed on the body ; but they often become 
the cause of, or degenerate into a thousand com- 
plaints, which are the objects of surgery or physic, 
many of which are common to accidents in general, 
and to many other diseases; of this kind are ab- 
scesses, ulcerating bones, fistula?; but some are 
peculiar to gun-shot wounds, as calculi in the blad- 
der, from the ball entering that viscus, consumption 
from wounds in the lungs, which I believe rarely 
happens ; for I cannot say I ever saw a case where 
such an effect took place. But it is the recent state 
in which they are distinguished, and in which they are 
to be considered as a distinct object of treatment. 

Wounds of this kind vary from one another, which 
will happen according to circumstances ; these va- 
riations will be in general according to the kind of 
body projected, the velocity of the body, with the 
nature and peculiarities of the parts injured. The 
land of body projected, I have obseryedj, is princi- 
pally musket-balls, sometimes cannon-balls, some- 
times pieces of broken shells, and very often on board 
of ship, splinters of wood. Indeed the effects of 
cannon-balls on different parts of the ship, either the 
containing parts, as the hull of the ship ifself, or the 
contained, are the principal causes of wounds in the 
sailor ; for a cannon-ball must go through the tim- 
bers of the ship before it can do more execution than 
simply ‘as a ball, (which makes it a spent ball) arxd 
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which splinters the inside of the ship very consider- 
ably, and moves other bodies in the ship, neither of 
Which it would do if moving with* sufficient velocj^ ; 
musket or cannon-balls seldom doing immediate in- 
jury to those of that profession. The wounds pro- 
duced by the three last bodies will be more like many 
common and violent accidents, attended with much 
contusion and laceration of parts. 

Gun-shot wounds, from whatever cause, whether 
from a musket-ball, cannon-ball, or shell, &c. are in 
general contused wounds, from which contusion there 
is most commonly a part of the solids surrounding 
the wound deadened, as the projecting body forced 
its way through these solids, which is afterwards 
thrown off in form of a slough, and which prevents 
such wounds from healing by the first intention, nr 
by means of the adhesive inflammation, from which 
circumstance most of them must be allowed to sup- 
purate. This does not always take place equally in* 
every gun-shot wound, nor in every part of the same 
wound ; and the dificrence commonly arises from 
the variety in the velocity of the body projected ; for 
we find in many cases, where the ball has passed with 
little velocity, which is often the case with balls, even 
at their entrance, but most commonly at th^ part last 
wounded by the ball, that the wounds are often 
healed by the^ firs^ intention. 

Gun-shot wounds, from the circumstance of com- 
monly having a part killed, in general do not inflame 
so readily as those from other accidents ; this back- 
wardness to inflame will be in the proportion that 
the quantity of deadenqd parts bear to the extent 
of the wound ; from which circumstance the inflam- 
mation is later in coming on, more especially when a 
ball passes through a fleshy part with great velocity ; 
because there will be a great deal deadened, in pro- 
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pM'lion to the i^e of the wound ; therefore in6am<‘ 
mation in gunnshot wounds is less than in wounds in 
general, where the same quantity of mischief has 
been done ; and this, also, is in an inverse proportion 
to the quantity of the parts deadened, as I have al- 
ready explained in my introduction to inflammation, 
viz. that inflammation is less, where parts are to 
slough, than'where parts have been destroyed by 
other means. On the other hand, where the ball has 
fractured some bone, which fracture in the bone has 
done considerable mischief to the soft parts, inde- 
pendent of the ball, then there will be nearly as quick 
inflammation as in a compound fracture of the same 
bone, because the deadened part bears no proportion 
to the laceration or wound in general. 

From this circumstance, of a part being often 
deadened, a gun-shot wound is often not completely 
understood at first ; for it is at first, in many cases^ 
"impossible to know what parts are killed, whether 
bone, tendon, or soft part, till the deadened part has 
separated, which often makes it a much more com- 
plicated wound than at first was known or imagined; 
for it very often happens, that some viscus, or a part 
of some viscus, or a part of a large artery, or even a 
bone, has been killed by the blow, which does not 
show itself till the slough comes away. If, for in- 
stance, it is a part of an intestine that li^s.,i’ec6ived a 
contusion, so as to kill it, and which is to slough, a 
new symptom will most probably appear, from the 
sloughs being separated, the contents of the intestine 
will most probably come through the wound ; and 
probably the same thing will.happen when any other 
containing viscus is in part deadened ; but those 
cases will not be so dangerous, as if the same loss had 
been produced at first, for by this time aH commu- 
nication will be cut off between the containing an^ 
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contained parts ; noV will it be so dangerous as when 
a considerable blood vessel is deadened ; for in this 
ease, when the slough comes off, •the blood, get^g 
a free passage into the wound, as also out of it, pro- 
bably death will immediately follow. If this artery 
is internal, nothing can be done ; if in an extremity, 
the vessel may be either taken up, or probably am- 
putation may be necessary to save the’^erson’s life : 
therefore an early attention should be paid to acci- 
dents, where such an eyent is possible. In case of a 
bone being deadened, an exfoliation takes place. 

Gun-shot wounds are often such as do much mis- 
chief to vital parts, the effects of which will be ac- 
cording to the nature of the parts wounded, and the 
violence of the wound ; and also to parts, the sound- 
ness of which are essential either to the health of the 
whole, or to the uses of the parts wounded ; such as 
some viscus, whose contents are voided through the 
opening, or joints, the disposition of which is slow to* 
heal, and whose uses are impeded when healed. 

Gun-shot wounds often admit of being classed with 
the small and deep-seated wounds, which are always 
of a particular kind respecting the cure. 

The variety of circumstances attending gun-shot 
wounds is almost endless ; the following case may be 
given as an example. 

An officer ij^i tJae navy was wounded by a pisto!^ 
ball, in the right side, about the last rib ; it entered 
about five inches from the navel, and appeared on 
the inside of the skin about two inches from the spinal 
process, having passed, I believe, in among the ab- 
dominal mpscles. The .only remarkable thing that 
occurred was, that the cellular membrane for some 
way about the passage of the ball was oedematous, 
and when 1 cut out the ball, air eome out with it. 
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II. Of the different Effects arising from the Difference 
in the Velocity of the BalL 

• 

Many of the varieties between one gun-shot wound 
and another, arise from the difference in the velocity 
of the body projected ; and they are principally the 
following. 

If the velocity of the ball is small, then the mis- 
chief is less in all of them ; there is not so great a 
chance of their- being compounded with fractures of 
the bones, &c. but if the velocity is sufficient to break 
the bone it hits, the bone will be much more splin- 
tered than if the velocity had been very considerable ; 
for where the velocity is very great, the ball, as it 
were, takes a piece out ; however, all this will also 
vary according to the hardness of the bone. In a 
hard bone the splinters will be the most frequent. 

^ When the velocity is small, the direction of the 
wound produced by the ball, will, in common, not be 
so straight, therefore its direction not so readily ascer- 
tained, arising from the easy turn of the ball. 

When the velocity is small, the deadened part or 
slough is always less ; for with a small velocity, a 
ball would seem only to divide parts, while when the 
velocity is great, the contrary must happen ; from 
this circumstance it is, that the slougji is larger at 
that orifice where the ball enters than where it comes 
out ; and if the ball meets with a great deal of resist- 
ance in its passage through, there will very probably 
be no slough at all at its exit, which will be therefore 
only a lacerated wound. 

The greater the velocity of the ball, the cleaner it 
wounds the parts, so much so as almost to be similar 
to a cut with a sharp instrument ; from which circum- 
stance it might be imagined, that there should bg^a 
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smaller slough ; but I suspect, that a certain velocity 
given to the best cutting instrument would produce 
’ a slough on the cut edges of the divided parti^ for 
the divided parts, not giving way equally to the ve- 
locity of the dividing body, must of course be pro- 
portionally bruised. 

Gun-shot wounds are attended with less bleeding 
than most others ; however, some w*iU be attended 
with this symptom more than others, even in the 
same part ; this arises from the manner in which the 
wound is produced: bleeding arises from a vessel 
being cut or broken ; but the freedom of bleeding 
arises from the manner in which this is done : if the 
artery is cut directly across, and it is done by a ball 
passing with a considerable velocity, it will bleed 
pretty freely ; if bruised, and in some degree torn, 
then it will bleed less. When the velocity of the 
ball is small, the vessels will be principally torn, for 
they will have time to stretch before the continuity 
of their parts gives way ; but if it is great, they will 
bleed more freely, because velocity will make up for 
want of sharpness. 

According to the velocity of the ball so is the di- 
rection. When the velocity is great, the direction 
of the ball will be in general more in a straight line 
than when it is small ; for under such circumstances 
the ball mo^p easily overcomes obstruclions, alid 
therefore passes on in its first direction. 

Velocity in the ball makes parts less capable of 
helping, than when it moves with a small velocity ; 
therefore gun-shot wounds in pretty thick parts arc 
in genera^ later of heqling at the orifice where the 
ball enters, than at the orifice where it passes out ; 
because it becomes in some degree a spent ball, the 
part having less slough, being only torn, which will 
pften admit of being healed by the first intention. 

u u 
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Ill cases where the ball passes through, and in 
such a direction as to have one orifice more depend- 
ingJhan the other, h have always found that the de- • 
pending orifice healed soonest, and more certainly so 
if the ball came out that way, and also if the ball had 
been pretty much spent in its passage ; therefore 
it will require art to keep the depending orifice 
open, if thought necessary ; but this circumstance 
of its being a spent ball will not always happen, 
because if the person is near the gun when fired, 
the velocity of the ball will be very little diminished 
in its progress through the soft parts ; and there- 
fore it will have nearly the same velocity on botli 
sides. 

This fact of the lower orifice healing soonest is 
common to all wounds, and I believe is owing to the 
tumefaction which generally arises from the extrava- 
sated fiuid always depending to the lower part, and 
being retarded at the lower orifice, it is as it were 
stopped there, and presses the sides of the wound 
together, obliging it to heal, if the parts have not 
been deadened ; this is evidently the case after the 
introduction of the scton in the hydrocele, especially 
if the two orifices of the seton are at some distance ; 
but in the hydrocele there is a more striking reason 
for it ; for in this disease, the extravasated fluids are 
wholly detained about the lower orifice, as there is 
no depending part for the fluid to descend to. 

III. O/* the different Kinds of Gun-shot Wounds. 

Gun-shot wounds may be divided into the simple, 
and the compound. Simple, when the ball passes 
into, or through the soft parts only : the compound 
will be according to the other parts wounded. 

The first species of compound, are those attended 
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with fractures of the bones, or with the wound of 
some large artery. 

The second species of compound wounds is,^jjhere 
the ball penetrates into some of the larger circum- 
scribed cavities. This last, or penetrating wound, 
may be doubly complicated, or may be divided into 
two. First, simply penetrating ; and, secondly, where 
some viscus, or contained part, as {he brain, lungs, 
heart, abdominal viscera, &c. is injured ; all which 
cases will be taken notice of in their proper places. 


CHAPTER II. 

OF THE TREATMENT OF GUN-SHOT WOUNDS. 

It has been hitherto recommended, and universally 
practised by almost every surgeon, to open imme- 
diately upon their being received, or as soon as pos- 
sible, the external orifice of all gun-shot wounds 
made by musket-balls ; so much has this practice 
been recommended, that they have made no discri- 
mination between one gun-shot wound and another; 
this would {^peW to have arisen, and to te still Con- 
tinued, from an opinion that gun-shot wounds have 
a something peculiar to them, and of coume are dif- 
ferent from all other wounds, and that this peculiarity 
is removed by the opening ; I own that I do not see 
any peculiarity. Thg most probable way of ac- 
counting for the first introduction of this practice, is 
from the wound in general being small, and nearly 
of a size from one end to the other: also the fre- 
r^uency of extraneous bodies being forced into these 

u u 2 
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wounds by the ball, or the ball itsel'f remaining there ; 
for the way in which these wounds are made, is by 
the introduction of an extraneous body which is left 
there, if it has not made its way through, so that the 
immediate cause of the wound makes a lodgment for 
itself ; often carrying before it clothes, and even the 
parts of the body wounded, such as the skin, &c. : 
from hence itSvould naturally appear at first view, 
that there was an immediate necessity to search after 
those extraneous bodies, which very probably led 
the surgeon to do it ; and in general the impossibi- 
lity of finding them, and even of extracting them 
when found, without dilatation, gave the first idea of 
opening the mouths of the wounds ; but, from expe- 
rience, they altered this practice in part, and became 
not so desirous of searching after these extraneous 
bodies ; for they found that it was oftener impossible 
to find them than could at first have been imagined, 
and when found, that it was not possible to extract 
them, and that afterwards these bodies were brought 
to the skin by the parts themselves, and those that 
could not be brought to the external surface in this 
way, were such as gave little or no trouble after- 
wards, such as balls ; yet they altered this practice 
only so far as respected the attempt to extract extra- 
neous bodies, for when they found from experience, 
that it was not necessary nor possibly to extract 
these immediately, yet they did not see that it there- 
fore was ttiot necessary to take the previous or lead- 
ing steps towards it. 

The circumstance I have mentioned, of gun-shot 
wounds being contused, obligf s most of thepn to sup- 
purate, because in such cases there is more or less 
of a slough to be thrown off, especially at the orifice 
made by the entrance of the ball; there is, there- 
fore, a freer passage for the matter, or any other ex 
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traneous substance, than the same sized wound 
would have, if made by a clean cutting instrument, 
even if not allowed to heal by the first intently. 

From all which, if there is no peculiarity in a 
gun-shot wound, I think this of dilating them as a 
general practice should be rejected at ofice, even 
were it only for this reason, that few gun-shot 
wounds are alike, and therefore th^ same practice 
cannot apply to all. 

This treatment of gun-shot wounds is diametri- 
cally opposite to a principle which is generally 
adopted in other cases, although not understood as 
a general rule, which is, that very few wounds of 
any kind require surgical treatment at their com- 
mencement, excepting with an opposite view from 
the above, viz. to heal them by the first intention. 

It is contrary to all the rules of surgery founded 
on our knowledge of the animal ceconomy to enlarge 
wounds simply as wounds : no w'ound, let it be ever 
so small, should be made larger, excepting when 
preparatory to something else, whicli will imply a 
complicated wound, and which is to be treated ac- 
cordingly ; it should not be opened because it is a 
wound, but because there is something necessary to 
be done, which cannot be executed unless the wound 
is enlarged. 

This js^common surgery, and ought also to be'^mi- 
litary surgery respecting gun-shot wounds. 

As a proof of the inutility of opening gun-shot 
wounds as a general practice, I shall mention the 
cases of four Frenchmen, and a British soldier, 
wounded on the day .of the landing of our army on 
the island of Bellisle ; and as this neglect rather arose 
from accident than design, there is no merit claimed 
from the mode of treatment. 

Case I. A. B. was wounded in the thigh by two 
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balls, one went quite through, the other lodged some- 
where ih the thigh, and was not found while he was 
undeu^.our care. 

II. B. C. was shot through the chest; he spit 
blood for some little time. 

III. C. D. was shot through the joint of the 
knee : the ball entered at the outer edge of the pa- 
tella, crossed tHe joint under that bone, and came 
out through the inner condyle of the os femoris. 

IV. D. E. was shot in the arm : the ball entered 
at the inside of the insertion of the deltoid muscle, 
passed towards the head of the os humeris, then be- 
tween the scapula and ribs, and lodged between the 
basis of the scapula and spinal process, and was af- 
terwards extracted. The man’s arm was extended 
horizontally when the ball entered, which accounts 
for this direction. 

These four men had not any thing done to their 
wounds for four days after receiving them, as they 
had hid themselves in a farm-house all that time after 
We had taken possession of the island ; and when 
they were brought to the hospital, their wounds were 
only dressed superficially, and they all got well. 

A grenadier of the 30 th regiment was shot through 
the arm, the ball seemed to pass between the biceps 
muscle and the hone ; he was taken prisoner by the 
Freiich. The arm swelled considerabljj. .J;hey fo- 
mented it freely, and a superficial dressing only was 
applied. About a fortnight after the accident he 
made his escape, and came to our hospital ; but by 
that time the swelling had quite subsided, and the 
wounds healed ; there only remained a stiffness in 
the joint of the elbow, which went off by moving it. 
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I. Of the "Propriety of jyilating GrM7i~shot IVdmtds. 

It would be absurd for any one to suppose that 
there is never occasion to dilate gun-shot wounds at 
all ; but it is certain there are very few in which it 
is necessary. It will be impossible to determine by 
any general description what those aft that ought to 
be opened, and what those are that ought not ; that 
must be left in a great measure to the discretion of 
the surgeon, when once he is master of the argu- 
ments on both sides. 

Some general rules may be given with regard to 
the more simple cases ; but with regard to the more 
complicated, the particular circumstances of each 
case are the only guide ; and they must be treated 
according to the general principles of surgery. 

Let us first give an idea of the wound that would 
appear to receive no benefit from being dilated ; aijd 
first of the most simple wounds. 

If a ball passes through a fleshy part where it can 
hurt no bone in its way, such as the thick of the 
thigh, I own, in such a simple wound, I see no reason 
for opening it ; because I see no purpose that can be 
answered by it, except the shortening of the depth 
of the wound made by the ball, which can be pro- 
ductive^ of po benefit. If the ball does not pass 
through, and is not to be found, opening can be of 
as little service. 

If the opening in the skin should be objected to, 
as being too small, and thereby forming an obstruc- 
tion to tjie exit of the,slough, &c. I think that in ge- 
neral it is not ; for the skin is kept open by its own 
elasticity, as we see in all wounds ; this elasticity, 
muscles and many other parts have not ; and in ge- 
^neral the opening made by a ball is much larger than 
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those made by pointed instruments ; for 1 have al' 
ready observed, that there is often a piece of the 
skin^ carried in before the ball, especially if it passed 
with considerable velocity, besides the circular 
slough ; so that there is really in such cases a greater 
loss of substance; therefore, whatever matter or ex- 
traneous body there is, when it comes to the skin, it 
will find a free 'passage out. Nor does the wound 
in the skin in general heal sooner than the bottom ; 
and, indeed, in many cases not so soon, because the 
skin is generally the part that has suffered most. 

However, this is not an absolute rule, for the skin 
sometimes heals first ; but 1 have found this to be the 
case as often where openings had been made, as in 
tljose where they had not ; and this will depend upon 
circumstances or peculiarities ; such as the bottom 
being at a considerable distance, with extraneous 
bodies, and having no disposition to heal, tending to 
a fistula ; and I have observed in those cases, that 
the wound or opening made by the surgeon gene- 
lally skinned to a small hole before the bottom of 
the wound was closed, which brings it to the state 
it would have been in, if it had not been dilate at 
all, especially if there are extraneous bodies -still re- 
maining; for ail extraneous body causes and keeps 
up the secretion of matter, or rather keeps up the 
disease at the bottom of the wound, by i 5 ^mh means 
the healing disposition of its mouth is in some de- 
gree destroyed. 

Let me state a case of this last description. Sup- 
pose a wound made with a ball ; that wound (from 
circumstances) is not to heal i^ six months, .because 
the extraneous bodies, &c. cannot be extracted, or 
work out sooner, or some other circumstance pre- 
vents the cure in a shorter time ; open that wound 
as freely as may be thought necessary, I will engage 
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that it will be in a month's time in the same state 
with a similar wound that has not been opened, so 
that the whole advantage (if there is any) mu^ -^be 
before it comes to this state ; but it is very seldom 
that any thing of consequence can be done in that 
time, because the extraneous bodies do not ccfme out 
at first so readily as they do at last, for the inflam- 
mation and tumefaction, which extencTS beyond that 
very opening, generally keeps them in ; and if the 
wound is opened on their account at first, it ought 
to be continued to the very last. Upon the same 
principle, opening on account of extraneous bodies 
at first cannot be of so much service as opening some 
time after; for the suppuration, with its leading 
causes, viz. inflammation and sloughing, all along 
the passage of the ball, makes the passage itself 
much more determined and more easily followed ; 
for the want of which, few extraneous bodies are 
ever extracted at the beginning, excepting what are 
superficial, small, and loose. 

If the extraneous bodies are broken bones, it sel- 
dom happens that they are entirely detached, and 
therefore must loosen before they can come away ; 
also the bones in many cases are rendered dead, 
either by the blow or by being exposed, which must 
exfoliate, and this requires some time ; for in gun- 
shot wounds, where bones are either bruised or brolfe, 
there is most commonly an exfoliation, because some 
part of the bone is deadened, similar to the slough 
in the soft parts. 

A reason given for opening gun-shot wounds is, 
that it tak^s off the tension arising from the inflam- - 
mation, and gives the part liberty ; this would be 
very good practice if tension or inflammation were 
not a consequence of wounds ; or it would be very 
good practice^ if they could prove that the effects 



666 


OF THE TREATMENT OF 


from dilating a part that was already wounded were 
very different* if not quite the reverse of those of 
tha^i’st wound ; bi&t as this must always be consi«‘ 
dered as an extension of the first mischief* we must 
suppose it to produce an increase of the effects 
arisingffrom that mischief ; therefore this practice is 
contradictory to common sense and common obser> 
Vation. *’ 

They are principally the compound wounds that 
require surgical operations, and certain precautions 
are necessary with regard to them, which I shall here 
lay down. 

As the dilatation of gun-shot wounds is a violence, 
it will be necessary to consider well what relief can 
be given to the parts or patient by such an operation ; 
and whether without it more mischief would ensue ; 
it should also be considered what is the proper time 
for dilating. 

. But it will be almost impossible to state what 
wound ought, and what wound ought not to be 
opened ; this must always be determined by the sur- 
geon, after he is acquainted with the true state of 
the case and the general principles ; but from what 
has been already said, we may in some measure judge 
what those wounds are that should be opened, in 
order to produce either immediate relief, or to assist 
in'*the cure ; we must have some othsy^ jviews than 
those objected to, we must see plainly something to 
be done for the relief of the patient by this opening, 
which cannot be procured without it, and if not pro- 
cured, that the part cannot heal, or that the patient 
most probably must lose his life. .. 

The practice to be recommended here will be 
exactly similar to the common practice of surgery, 
without paying any attention to the cause as a gun- 
shot wound. 
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One of the principal points of practice will he to 
determine at what period of time the dilatation 
should be made. 

First, if the wound should be a slight one, ^d 
should require opening, it will be betteY to do it at 
the beginning, before inflammation comes on ; for the 
inflammation, in consequence of both, will be slight ; 
but in slight cases the dilatation will ne*f er be neces- 
sary, except to allow of the extraction of some extra- 
neous body that is near. But if the wound is a con- 
siderable one, and it should appear upon consider- 
ation, that you cannot relieve immediately any par- 
ticular part, or the constitution, then you can gain 
nothing by opening immediately, but will only in- 
crease the inflammation, and in some cases the in- 
flammation arising from the accident and opening 
together, may be too much for the patient ; under 
this last circumstance, it would be more advisable 
to wait till the first inflammation ceases, by which • 
means the patient will stand a much better chance of 
a cure, if not of his life ; therefore it is much better 
to divide the inflammation ; however, it is possible 
that the inflammation may arise from some circum- 
stance in the wound, which could be removed by 
opening it ; for instance, a ball, or broken bone press- 
ing upon some part whose actions are eithei^ essential 
to the life .of the part or the whole, as some large af- 
tery, nerve, or vital part ; in such the case will deter- 
mine for itself. 

On the other hand, it may in many cases be better 
to remove the whole by an operation, when in such 
parts as wiU admit of it, which will be taken notice of. 

Secondly, if an artery is wounded, where the pa- 
tient is likely to become either too weak, or to lose 
his life from the loss of blood ; then, certainly, the 
vessel is to be tied, and most probably this cannot be 
11 



668 


OF THE TREATMENT OF 


done'without previously opening the external parts, 
and often freely. 

JOr, thirdly, in a wound of the head, where there is 
reason to suspect a fracture of the scull, it is neces- 
sary to open the scalp, as in any other common in- 
jury done to the head where there was reason to sus- 
pect a fracture, and when opened, if a fracture is 
found, it is t^ be treated as any other fractured scull. 

. Fourthly, where there are fractured bones in any 
part of the body that can be immediately extracted 
with advantage, and which would do much mischief 
if left, this becomes a compound fracture wherever 
it is, and it makes no difference in the treatment, 
whether the wound in the skin was made by a ball, 
or the bone itself, at least where the compound frac- 
ture is allowed to suppurate ; for there is often a 
possibility of treating a compound fracture as a sim- 
ple one, which gun-shot fractures, if I may be al- 
lowed the expression, seldom will allow of ;• but 
where the compound fracture must suppurate, there 
they are very similar. However, there have been 
instances where a fracture of the thigh-bone made 
by a ball has healed in the same way as a compound 
simple fracture. 

Fifthly, where there is some extraneous body 
which can with very little trouble be extracted, and 
^^ere the mischief by delay will prob^Iy be greater 
than that arising from the dilatation. 

Sixthly, where some internal part is misplaced, 
which can be replaced immediately in its former po- 
sition, such as in wounds in the belly, where some of 
the viscera are protruded, apd it becomegi necessary 
to perform the operation of gastroraphia, which is 
to be done in this case in the same manner as if the 
accident arose from any other cause ; but the treat- 
ment should be different ; for gun-shot cases cannc^t 
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lieal by the first intention, on account of the slough 
that is to ensue. 

• Or, seventhly, when some vital part is pressed, so 
that its functions are lost or much impaired, sudh as 
will often happen from fractures of the scull, frac- 
tures of the ribs, sternum, &c. in short, when any 
thing can be done to the part after the opening is 
made for the present relief of the patient, or the 
future good arising from it. If none of these cir- 
cumstances has happened, then I think we should 
be very quiet. Balls that enter any of the larger 
cavities, such as the abdomen or thorax, need not 
have their wounds dilated, .except something else is 
necessary to be done to the contained parts, for it 
is impossible to follow the ball ; therefore they are 
commonly not opened, and yet we find them do very 
well. 

Balls that enter any part where they cannot be 
followed, such as into the bones of the face, need not 
have the wound in the skin in the least enlarged, as 
it can give no assistance to the other part of the 
wound, which is a bony canal. The following cases 
are strongly in proof of this, being respectively in- 
stances of both modes of practice. 

CASE FIRST. 

I was sent for to an officer who was wounded in 
the cheek by a ball, and who had all the symptoms 
of an injured brain; upon examining the parts, 1 
found that the ball had passed directly backwards 
through the cheek-bone ; therefore, from the symp- 
toms and from the direction of the wound, I sus- 
pected that the ball had gone through the basis of 
the scull into the brain, or at least had produced a 
depression of the scull tiiere ; I enlarged the e:tternal 
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wound, and with my fingers could feel the coronoid 
process of the lower jaw ; I found that the ball had 
not entered the scull, but had struck against it about 
the' temporal process of the sphenoid bone, which it 
had broke, and afterwards passed down on the inside 
of the. lower jaw. With small forceps I extracted 
all I could of the loose pieces of bone ; he soon re- 
covered from his stupor, and also from his wound. 
The ball afterwards caused an inflammation at the 
angle of the lower jaw, and was extracted. The good 
which I proposed by opening and searching for ex- 
traneous bodies and loose pieces of bone was the re- 
lieving of the brain ; but as the ball had not entered 
the scull, and as none of the bones had been driven 
into the brain, it is most probable that I did no good 
by my opening ; but that I could not foresee. 

CASE SECOND. 

An officer received a wound by a ball in the cheek, 
(which in this case was on the opposite side :) the 
wound led backwards, as in the other ; by putting 
my finger into the wound I felt the coronoid process 
of the lower jaw, as in the former ; but he had no 
symptoms of an injured brain I therefore advised 
not to open it, because the reason for opening in the 
preceding case did not exist herVi ; ^ly advice was 
complied with, and the wound did welirand rather 
better than the former, by healing sooner. The ball 
was never found, so far as I know. . 

The present practice is not to regard the balls 
themselves, and seldom or ever to dilate upon tlieir 
account, nor even to search much after them when 
the wound is dilated, which shews that opening is not 
necessary, or at least not made upon account of ex- 
traneous foodies. 
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This practice haS arisen from experience ; for it 
was found that balls, when obliged to be left, seldom 
or ever did any harm when at rest, and when not in 
a vital part ; for balls have been known to lie ifl the 
body for years, and are often never found at all, and 
yet the person has found no inconvenience. • 

This knowledge of the want of power in balls to 
promote inflammation when left in ibe body, arose 
from the difficulty of finding them, or extracting 
them when found ; and therefore in many pases they 
were obliged to leave them. 

One reason for not readily finding the ball at first 
is, because the parts are only torn and divided, with- 
out any loss of substance, (till the slough comes off) 
by which means the parts collapse and fall into their 
places again, which makes it difficult to pass any 
thing in the direction of the ball, or even to know 
its direction. The different courses they take, by 
being turned aside by some resisting body, add als(| 
to the difficulty ; as will be explained. 

But the course of a ball, if not perpendicular, but • 
passing obliquely, and not very deep, a little way 
under the skin, probably an inch or more, is easy to 
be traced through its whole course, for the skin over 
the whole passage o*f the ball generally is marked by 
a reddish line. I have seen this redness, even when 
the ball has gonb pretty deep ; it has ifone of tire 
appearances of inflammation, nor of extravasation, 
for extravasation is of a darker colour, and what it 
is owing to, I have not been able to discover. I can 
conceive it to be something similar to a blush ; only 
the small ^vessels allowing the red particles of the 
blood to flow more easily. 
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II. Of the Strange Course <f some BaUs. 

T^he diflSculty of finding balls, I have just observed; 
often arises from the irregular course they take. 
The regularity of the passage of a ball will in gene- 
ral be in proportion to its velocity, and want of re- 
sistance ; for balls are turned aside in an inverse pro- 
portion to th^ force that they come with ; and this 
is the reason why we seldom find them take a straight 
course ; for if they are spent balls, the soft parts 
alone are capable of turning them ; and if they come 
with a considerable velocity, it is a chance they may 
hit some bone obliquely, and then they are also 
turned aside, for any body that gives a ball the least 
oblique resistance, throws it out of its direct course ; 
therefore, the balls that do not pass through and 
through (which are the only ones that are searched 
after) will be in general spent ones, excepting those 
•that come directly against some considerable bone, 
as the thigh-bone, &c. As a proof that balls are ea- 
sily thrown off obliquely, we often find that a ball 
shall enter the skin of the breast obliquely, and after- 
wards shall pass almost round the whole body under 
the skin. The skin here is strong enough to stop 
the balls coming out again, so that it turns it inwards, 
which meeting with the ribs, it is again turned out 
a^inst the skin, and so on, alterna'tel^, a£ long as it 
has force to go on ; however, in many cases, the ball 
goes a little way after it has passed through the skin, 
and when it meets with any hard body on that side 
next the centre of the body, such as a rib, its course 
is directed outwards, and it pierces the sk\n a second 
time ; but the velocity of such balls must have been 
considerable. 

I have seen a ball pass in at one side of the shin- 
bone, and run across it under the skin, without either 
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cutting the skin aAoss, or hurting the bone ; which 
shows that the velocity could not be great ; for we 
• know that there is not sufRcient*room between these 
two parts in a natural state for a ball to passt but 
the balb after it had got under the skin, where there 
was room for it to cover itself, then came* against 
the tibia, which threw it outwards, and the skin 
counteracting, it only raised the skin *from the tibia, 
and passed on between them ; but if this ball had 
had a sufficient velocity, it would have either cut the 
skin across, or taken a piece out of the bone, or most 
probably both. 

Another circumstance in favour of the uncertainty 
of their direction is, that the parts wounded aVe often 
not in the same position that they were when they 
received the ball. The French soldier who was 
wounded in the arm, was a striking instance of this. 
The ball entered the arm about its middle, on the 
inside of the biceps muscle, and it was extracte^l 
from between the two scapula?, close on one side of 
the spinal process of the back-bone. The reason of* 
this strange course, I have already observed in the 
case, was owing to his having liad his arm stretched 
out horizontally at the time he was wounded, and the 
ball passed on in a* straight line. 

These uncertainties in the direction of the balls 
above mentiojiied, have made the common bullet-for- 
ceps almost useless ; yet forceps are not to be en- 
tirely thrown aside, for it will often happen, that a 
ball will be found to lie pretty near the external 
wound, which, if the ball was removed, would heal, 
probably^ by the first Jintention ; for in such supci- 
ficial wounds they must have passed with little velo- 
city ; or if there was a part killed, it would heal im- 
mediately ; but if there is a slough, this is best done 
after all inflammation, and the se]>aration of the 

X X 
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slough is over, for then the passage of the ball is 
better ascertained, in consequence of the surround- 
ing adhesive iuilamiNation ; and, moreover, the gra- 
nulations are beginning to push the extraneous body 
towards the surface ; but the operation of ulceration, 
which brings it to the skin, being often too slow, 
the ball, &c. had better be extracted, and even the 
part might be dilated. However, I would be very 
cautious how far I carried this practice, and only do 
it when all circumstances favoured. 

For the same reason probes are become of little 
use ; indeed, I think that they should never be used 
but by way of satisfaction, in knowing sometimes 
what mischief is done ; we can perhaps feel if a bone 
is touched, or if a ball is near, &c. but when all this 
is known, it is an hundred to one if we can vary our 
practice in consequence of it If the wound will ad- 
mit of it, the finger is the best instrument. 

.. In cases where the ball passes a considerable way 
under the skin, and near to it, I think it would be 
advisable to make an opening midway between the 
two orifices which were made by the ball (especially 
when the orifices are at a very great distance) that 
fractured bones, or extraneous bodies may now, or 
hereafter, be better extracted ; for if this is not done, 
we have often an abscess forming between them : 
which, indeed, answers the same purpgse, and often 
better ; but sometimes it should not be delayed for 
such an event to take place. 

Where the ball has passed immediately under the 
skin, as in the case where the ball passed between 
the skin and tibia, it will be often proper to open the 
whole length of the passage of the ball, the neces- 
sity of which 1 think arises from the skin not so rear- 
dily uniting with the parts imderneath, as muscles 
do with one another. 
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Although we have given up in a great measure 
the practice of searching after the ball, broken bones, 
or any other extraneous bodies, yet it often hap- 
pens that a ball shall pass on till it comes in contact 
with the skin of some other part, and where it can he 
readily felt ; the question is, should such a ball be 
cut out ? If the skin is bruised by the ball coming 
against it, so that we may imagine th'Jlt this part will 
slough off, in. that case, I see nothing to hinder open- 
ing it, because the part is dead ; therefore no more 
inflammation can arise from the opening than other- 
wise would take place upon allowing the slough to 
be thrown off; while, on the other hand, I should 
also suppose as little good to arise from it, because 
the ball will come out of itself when the part sloughs 
off ; however, it may be suspected that before the 
slough falls off, the ball may so alter its situation, 
that it will be impossible to extract it by that open- 
ing ; however, I should very much suspect the ball 
altering its course under such circumstances, for if 
the skin was so much bruised as to slough, inflam-* 
mation would soon come on, and confine the ball to 
that place ; however, it always gives comfort to the 
patient to have the ball extracted. But if the ball is 
only to be felt, and the skin quite sound, I would in 
that case advise letting it alone, till the wound made 
by the ^ntra:ttce*of the ball had inflamed and Was 
suppurating : my reasons for it are these : 

First, we find that most wounds get well when the 
ball is left in (excepting it has done other mischief 
than simply passing through the soft parts) and that 
very littl^ inflammation attends the wound where the 
ball lodges, only that where it enters ; the inflammation 
not arising so much from the injury done by the ball, 
as from the parts being there exposed to the suppu- 
rative inflammation, if it is immediately removed. 

x X 2 
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There is always a greater chance of a slough where 
the ball enters than where if rests, arising from the 
greater velocity of the ball ; for, beyond where the 
slough is, the parts unite by the first intention. 

Secondly, in those cases where the ball passes 
through* and through, we have two inflammations, 
one at each orifice, instead of the one at the entrance; 
or a continued inflammation through and through, 
if the ball has passed with great velocity. Where 
the ball makes its exit, the inflammation passes fur- 
ther along the passage of the ball, than when the 
wound has been healed up to the ball, and then cut 
out afterwards ; so that by opening immediately, the 
irritation udll be extended further, and of course the 
disposition for healing will be prevented. 

If this is the case, I think that two wounds should 
not be made at the same time ; and what convinces 
me more of it is, that I have seen cases where the 
balls were not found at first, nor even till after the 
patients had got well of their wounds ; and these 
balls were found very near the skin. They gave no 
trouble (or else they would have been found sooner ; 
no inflammation came upon the parts, and they were 
afterwards extracted and did well. 

Again, I have seen cases where the balls were 
found at first, and cut out immediately, which were 
sinfilar to balls passing through aiid through ; the 
same inflammation came on the cut wounds, that 
came on the wounds made by the entrance of the ball. 

III. Penetrating Woundn of the Abdomen. 

Wounds leading into the diflerent cavities of the 
body are very common in the army, and in a great 
measure peculiar to war ; they are mostly gun-shot 
wounds, but not always; some being made with 
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iibarp -pointed we&pons^ as swords, bayonets, &c. 
they are pretty similar in whatever way they are 
made ; and I have given them name expressive of 
the nature of the wound. I shall not take ndlice of 
any of this kind, but those which penetrate into the 
larger cavities, as the abdomen, thorax, ai^ scull ; 
but those into the scull are made most commonly by 
balls, shells, &c.. 

These wounds become more or less dangerous, ac- 
cording to the mischief done to the contents of the 
cavity into which they penetrate. 

These wounds may be distinguished according as 
they are simply penetrating, without extending to 
the contained parts, or, as they affect these parts ; 
and the event of these two kinds of wounds is very 
di|[erent ; for in the first, little danger is to be ex- 
pected, if properly treated ; but in the second, the 
success will be very uncertain ; for very often no- 
thing can be done for the patient under such wouncjs, 
and very often a good deal of art can be made use 
of with advantage. 

Wounds of the parietes of the abdomen, not im- 
mediately inflicted on such a viscus as has the power 
of containing other matter, will in general do well, 
let the instrument that made the wound be what it 
will*. There will be a great difference, however, 
should that yisttument be a ball passing with great 
velocity, for in this case a slough will be produced. 
But if it should pass with little velocity, then there 
will be less sloughing, and the parts will in some 
degree heal by the first intention, similar to those 
made b}^ a cutting instrument ; but although the 

ball has passed with such velocity a^ to produce a. 

• • 

What I mean by a containing viscus, is a viscus that contains 
some foreign matter, as the stomach, bladder, ureters, galUbladder, 
ftc. to which I may add l>lood-vessels. 
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slough, yet that wound shall do "well, for the adhe- 
sive inflammation will take place on the peritoneum 
all round the wound/ which will exclude the general 
cavity from taking part in the inflammation, although 
the ball has not only penetrated, but has wounded 
parts which are not immediately essential to life, such 
as the epiploon, mesentery, &c. and perhaps gone 
quite through t'ne body ; yet it is to be observed, that 
wherever there is a wound, and whatever solid vis- 
CU3 may be penetrated, the surfaces in contact, sur- 
rounding every orifice, will unite by the adhesive 
inflammation, so as to exclude entirely the general 
cavity, by which means there is one continued canal 
wherever the ball or instrument has passed ; or if 
any extraneous body should have been carried in, 
such as clothes, &c. they will also be included in 
these adhesions, and both these and the slough will 
be conducted to the external surface by either orifice. 

uAll wounds that enter the belly, which have in- 
jured some viscus, are to be treated according to the 
nature of the wounded part, with its complications ; 
which will be many, because the belly contains more 
parts of very dissimilar uses than any other cavity 
in the body ; each of which will produce symptoms 
peculiar to itself, and the nature of the wound. 

The wounding of the several viscera will often 
produce what may be called immediate and secondary 
symptoms, which will be peculiar to themselves, be- 
sides what are common to simple wounds, such as 
bleeding, which is immediate ; and inflammation and 
suppuration, which are secondary. Sensations alone 
will often lead to the viscus wounded, and this is 
- frequently one of the first symptoms. 

The immediate symptoms arising from wbunds in 
the dUferent viscera are as follows : 

From a wound in the liver there will be pain in 
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the part, of the sickly or depressing kind ; and if it 
is in the right lobe, there will be a delusive pain in 
* the right shoulder; or in the left shoulder, from a 
wound in the left lobe. 

A wound in the stomach will produce great sick- 
ness and vomiting of blood, and sometimes a deli- 
rium ; a case of which I once saw in a soldier in Por- 
tugal, who was stabbed into the stomach with a sti- 
letto by a Portuguese. 

Blood in the stools will arise from a wound in the 
intestines, and, according to the intestine wounded, 
it will be more or less pure ; if the blood is from a 
high part of an intestine it will be mixed with faeces, 
and of a dark colour ; if low, as the colon, the blood 
will be less mixed, and give the tinge of blood ; and the 
pain or sensation will be more or less acute, according 
to the intestine wounded ; more of the sickly pain, the 
higher the intestine, and more acute the lower. There 
will be bloody urine from a wound in the kidnies or 
bladder ; and if made by shot or ball, and a lodgment 
made, these bodies will sometimes become the cause 
of a stone. The sensation will be trifling. 

A wound of the spleen will produce no symptoms 
that I know of, excepting, probably, sickness, from 
its connexion with the nerves belonging to the sto- 
mach, &c. 

Extravasations of blood into the cavity of th& ab- 
domen will take place, more or less, in all penetrat- 
ing wounds, and more especially if some viscus is 
wounded, as they are all extremely vascular ; and 
this will prove dangerous, or not, according to the 
quantity^ 

These are the immediate and general symptoms 
upon such parts being wounded ; but other-symptoms 
may arise in consequence of some of those viscera 
•being wounded, which require particular attention. 
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I'hcre may be wounds of the livei* and spleen, which 
jiroduce no symptoms but what are immediate, and 
may soon take on the.healing disposition ; but wounds 
ill thb'se viscera which contain extraneous matter, 
such as the stomach, intestines, 'kidnies, ureters, and 
bladder,- may produce secondary symptoms of a dis- 
tinctive kind. If the injury is done by a ball to any 
of those viscera;, the effect may be of two kinds ; one 
Avhere it makes a wound, as stated above, the other 
where it only produces death in a part of any of them ; 
these will produce very different effects. The first 
^vill most probably be always dangerous; the second 
will hardly ever be so. The first is, where the ball 
has wounded some one of the above-mentioned vis- 
cera in such a manner as not to produce the symp- 
toms already described, but produce one common to 
ihem all, viz. their contents or extraneous matter 
iuunediately escaping into the cavity of the abdo- 
111,011. Such cases will seldom or ever do well, as their 
v;irect will hinder the above-mentioned adhesions 
taking place. The consequence of this will be, that 
miiversal inflammation on the peritoneum will take 
place, attended with great pain, tension, and death. 

1 lut all this will be in proportion to the quantity of 
wound in the part, and quantity of contents capable 
of escaping into the cavity of the abdomen; for if 
the««vouud is small, and the bowels not^’ull, then ad- 
hesions may take place all round the wound, which 
will confine the contained matter, and make it go on 
ill its right channel. These adhesions may take place 
very early, as the following case shews. 

The case of an officer who died of a wound which 
he received in a duel. 

On Thursday morning, the dith of September, 178 ;i, 
about seven o’clock, an officer fought a duel in the 
'Ringan Hyde-park, in which he exchanged three shot 
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with his antagonisf, whose last shot struck him on 
the right side, just below the last rib, and appeared 
•under the skin on the opposite -side, exactly in the 
corresponding place, and was immediately cut out by 
Mr. Grant. 

About three hours after receiving this wound, I 
saw him with Mr. Grant. He was pretty quiet, not 
in much pain, rather low, pulse not (Juick, nor full, 
and a sleepy languidness in the eye, which made me 
suspect something more than a common wound. He 
•then had had neither a stool nor made water, therefore 
it could not be said what viscera might be wounded. 
His belly had been fomented, a clyster of warm water 
was ordered, and a draught with confec. card, as a 
cordial, with twenty drops of laudanum, to procure 
sleep, as he wished to have some. We saw him again 
at three o’clock ; the draught had come up. Had 
no stool from the clyster, nor any sleep ; had made 
Avater, and no blood being found in it, we conjee-* 
tured that the kidnies, &c. were not hurt. He was 
now rather lower, pulse smaller, more restless, a good ■ 
deal of tension in the belly, which made him uneasy, 
and made him wish to have a stool. It was at first 
imagined that this tension might be owing to extra- 
vasated blood ; but’ on patting the belly, especially 
along the course of the transverse arch of the colon, 
it plainly gav^ thb sound and vibration of*air, there- 
fore we wished to procure a motion, to see if we could 
not by that means have some of that air expelled ; we 
wished, also, to repeat the cordial and the opium, 
but the stomach was become now too irritable to 
contain an^ thing, and^was at times vomiting, inde- 
pendent of any thing he took ; a clyster was given, 
but nothing returned or came away. We •saw him 
again at nine o’clock in the evening. His pulse was 
now low and more frequent ; coldness at times ; vo- 
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miting very ii^equent, which apj^eared to be chieily 
bile, with small bits of something that were of some 
consistence ; the belly very tense, which made him 
extr^ely uneasy ; no stool. From nothing passing 
downwards, and the colon continuing to fiU, we began 
to suspect that it was becoming paralytic, probably, 
from the ball having divided some of its nerves. 

Fumes of tobacco by clyster were proposed, but 
we were loath to use it too hastily, as it would tend 
to increase the disease, if it did not relieve ; how- 
ever, we were prepared for it. 

Mr. Grant stayed with him the whole night ; all 
the above symptoms continued increasing, and about 
seven o’clock in the morning he died, viz. about 
twenty-four hours after receiving the wound. 

He was opened next day at ten o’clock, twenty- 
seven hours after death, when we found the body 
considerably putrid, although the weather was cold 
for the season, the blood having transuded all over 
the face, neck, shoulders, and breast, with a bloody 
fluid coming out of his mouth, with an offensive 
smell ; below this the body was not so far gone. 

On opening the abdomen, a good deal of putrid air 
rushed out ; then we observed a good deal of fluid 
blood, principally on each side of the abdomen, with 
some coagulum upon the intestines ; when sponged 
up it might be about a quart. ' ^ 

The small intestines were slightly inflamed in 
many places, and there adhered. We immediately 
searched for the passage of the balL 

On searching for the course of the ball, we found 
that it had passed directly in, pieroed the perito- 
neum, entered again the peritoneum, where it at- 
taches the colon to the loins, passed behind the ascend- 
ing colon, and just appeared at the right side of the 
root of the mesentery where the colon is attached ; 
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parsed behind the rdot of the mesenteiy, and entei'ed 
the lower turn of the duodenum as it crosses the 
spine ; then passed out of that gut on the left of the 
mesentery, and in its course to the left side, it went 
through the jejunum, about a foot from its beginning, 
then through between two folds of the lower ^art of 
the jejunum, taking a piece out of each, then passed 
before the descending part of the colod*, and pierced 
the peritoneum of the left side, as also some of the 
muscles, but not the skin, and was immediately cut 
out, exactly in the same place on the left, where it 
entered at the right; so it must have passed per- 
fectly in an horizontal direction. 

There w^as no appearance of extravasation of any 
of the contents of the intestines loose in the cavity 
of the abdomen. The intestines in many places 
were adhering to one another, especially near to the 
wounds, which adhesions were recent, and of course 
very slight ; yet they shewed a ready disposition fon 
union, to prevent the secondary symptoms, or what 
may be called the cotxsequent, which would also 
prove fatal. 

There was little or no fluid in the small intestines ; 
but there was a good deal of substance, in consist-; 
ence like faeces, in broken pieces, about the size of a 
nut, through the whole track of the intestine, even 
in the stomach, 'd^hich he vomited up ; but in the 
upper end of the jejunum, as also in the duodenum 
there was some fluid mixed with the other ; but that 
fluid seemed to be rather bile. If this solid part was 
excrement, then the valve of the colon must not 
have done^its duty. Was all the thin part absorbed 
to hinder extravasation into the beUy ? or was it all 
brought back into the stomach to be vomited up ? 
There was a good deal of air in the ascending, but 
more especially in the transverse turn of tlie colour 
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This case admits of several observations and que-* 
ries. 

First, the lowness and gradual sinking, with thd 
vomiting without blood, bespoke wounded intestines, 
and those pretty high up. It shews how ready na- 
ture is'to secure all unnatural passages, according to 
the necessity. 

Query, wh&t could be the cause of his having no 
stool, even from the clyster ? Were the intestines 
inclinable to be quiet under such circumstances? 
Would not he have lived if the immediate mischief 
had not been too much ? I think that if the imme- 
diate cause of death had not been so violent, nature 
would have secured the parts from the secondary, 
viz. the extravasation of the faeces. 

What is the best practice where it is supposed an 
intestine may be wounded ? I should suppose the 
very best practice would be, to be quiet and do no- 
rthing, except bleeding, which in cases of wounded 
intestines is seldom necessary. 

As he was extremely thirsty, and could not retain 
any thing in his stomach, which if he could, it would 
have been probably productive of mischief, by giving 
a greater chance of extravasation ; would not the 
tepid bath have been of service, to have allowed of 
fluids to enter the constitution ? 

••It is very possible that a wound of the gall-bladder, 
but more readily of the ductus communis, and also 
of the pancreatic duct, will produce the same effects, 
although not so quickly ; and it may be observed, 
that a wound in them could not be benefited by any 
adhesions that could take place, because t}ie secreted 
fluids could never, most probably, get into the right 
channel ‘again, and would therefore be the cause of 
keeping the external wound open, to discharge the 
contents, as we find to be the case in the disease. 
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cadecl fistula lachrymalis ; as also when the duct of 
the parotid gland is divided. 

Of parts that have been only deadened. 

Wounds will be very similar to the above-stated 
penetrating wounds, but they will differ from them 
in effects, arising from a slough separating "from a 
containing viscus ; for whenever the slough comes 
away, the extraneous or contained mlltter of that 
viscus will escape by the wound ; such as the con- 
tents of the stomach, intestines, ureters, bladder, &c. 
the two last of which will be similar, or the slough 
may escape by either of these outlets ; whereas, in 
the last kind of wounds, any of the contents that 
could possibly escape would immediately pass into 
the cavity of the abdomen. 

The periods of these symptoms appearing after 
the accident, will be according to the time of sepa- 
ration ; which may be in eight, ten, twelve, or four- 
teen days. 

This new symptom, although in general very dis- 
agreeable, will not be dangerous *, for all the danger 
is over before it can appear ; but that the oriiice 
should afterwards continue, and become either an 
artificial anus, or urethra, is a thing to be avoided ; 
though they commonly close up, and the contents 
are directed the right way; in such case, nothing is 
to be done but.drfessing the wound superficially, arid 
when the contents of the wounded viscus becomes 
less, we may hope for a cure. 

The following case explains the foregoing remarks. 

A young gentleman was shot through the body. 
The musket was loaded with three balls, but there 
were only two orifices where they entered, and also 

* How far the contents of the stomach escaping through a wound 
might not be attended with bad consequences I eunnot pretend 
t(j*say. 
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only two where they came out/ one of the balls hav- 
ing followed one of the others ; that there were three 
that ^ went through •him was evident, for they after- 
wards made three holes in the wainscot behind him, 
but two very near one another. 

The “balls entered upon the left side of the navel, 
one a little further out than the other, and they came 
out behind, pfettynear the spinal processes, about the 
superior vertebrae of the loins. From the closeness 
of the gun to the man when fired, which of course 
made it pass with great velocity, as also from the 
direction of the innermost, which we supposed to be 
the double one, we were pretty certain that it had 
penetrated the cavity of the abdomen, but could not 
be so certain of the course of the other. 

The first water he made after the accident was 
bloody, from which we knew the kidney was 
wounded ; but that symptom soon left him. He had 
no blood in his stools, from which we concluded that, 
none of the intestines were wounded ; and no symp- 
toms of extravasation of the contents of any vise us 
taking place, such as the symptoms of inflammation 
of the peritoneum, we were still more confirmed in 
our opinion. 

The symptomatic fever did not run higher than 
could haye been expected ; nor was there more 
pdin in the track of the ball than might be ima- 
gined. 

These consequent symptoms of the immediate in- 
jury abated as soon as could be expected ; and in 
less than a fortnight, I pronounced him out of dan- 
ger from the wound ; for np immediate^ secondary 
symptoms having taken place, I concluded that what- 
ever cavities the balls had entered, there the sur- 
rounding parts had adhered, so that the passage of 
the ball was by this means become a complete canal ; 
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aiid therefore that neither any extraneous bodies that 
had been carried in with the balls> and had not been 
‘carried through, nor any slough "that might separate 
from the sides of the canal, nor the 'matter formed in 
it, could now get into the cavity of the abdomen, • 
but must be conducted to the external surfacb of the 
body, either through the wounds, or from an abscess 
forming for itself, which would work^its own exit 
somewhere. 

But this conclusion was supposed to be too hasty, 
and soon after a new symptom arose, which alarmed 
those who did not see the propriety of my reason- 
ing; which was some faeces coming through the 
wound ; this new symptom did not alter my opinion, 
respecting the whole operations of nature to secure 
the cavity of the abdomen, but it confirmed it, (if a 
further confirmation had been necessary) and there- 
fore I conceived it could not affect life ; but as I 
^w the possibility of this wound becoming an arti-» 
ficial anus, I was sorry for it. It was not difiicult to 
account for the cause of this new symptom ; it was 
plain that an intestine, (the descending part of the 
colon most probably) had only received a bruise 
from the ball, but sufficient to kill it at this part, and 
till the separation of the slough had taken place, 
that both the intestine and canal were still complete, 
and therefore did hot communicate with each otheft ; 
but when the slough was thrown off, the two were 
laid into one at this part, therefore the contents of 
the intestine got into the wound, and the matter from 
the wound, might have got into the intestine. How- 
ever, this symptom gradually decreased, by (we may 
suppose) the gradual contraction of this opening, 
and an entire stop to the course of the feeces took 
place, and the wounds healed very kindly up. 

But the inflammation, the sympathetic fever, the 
9 
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reducing treatment, and the spar6 regimen, all tended 
to weaken him very much. 

IV. Of Penetrating IVonnds in the Chest. 

LiTfiiE notice has been taken of wounds in the 
chest and lungs ; indeed it would appear at first, 
that little or nothing could be done ; yet, in many 
cases, a great deal may be done for the good of the 
patient. 

It is possible a wound in the chest may be of the 
first kind, viz. only penetrating ; yet from circum- 
stances may prove fatal, as will be explained in the 
second or complicated, viz. a wound of the lungs. 

It is pretty well known, that wounds of the lungs 
(abstracted from other mischief) are not mortal. 1 
have seen several cases where the patient has got 
-well after being shot quite through the body and 
4ungs, while from a very small wound made by a 
sword or bayonet into the lungs, the patients have 
died ; from which I should readily suppose, that a 
wound in the lungs from a ball, would in general do 
better than a wound in the same part with a pointed 
instrument ; and this difierence in effects would ap- 
pear in many cases to arise from the difference in the 
quantity ^f blood extravasated ; because the bleed- 
ing from a ball is very inconsiderable in comparison 
to that from a cut ; and there is therefore a less 
chance of extravasated blood, either in the cavity of 
the thorax, or the cells of the lungs ; another cir- 
cumstance that favours the gun-shot wounds in these 
parts, is, that they seldom lipal up exteri;ally by the 
first intention, on account of the slough, especially 
at the wound made by the entrance of the ball, so 
that the external wound remains open for a con- 
siderable time, by which means any extravasated 
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matter may escape ; but even this has often its disad- 
vantages, for by keeping open the external wound, 
which leads into the cavity, we give a chance to 
produce the suppurative inflammation through the 
whole surface of that cavity, which most probably 
would prove fatal, and which would be equally so if 
no viscus was wounded ; but it would appear that 
the cavity of the thorax does not so Tteadily fall into 
this inflammation from a gun-shot wound as wc 
should at first imagine ; nor can we suppose that the 
adhesive inflammation readily takes place between 
the lungs and pleura round the orifice, as we de- 
scribed in the wounds of the abdomen, because these 
parts are not under tlie same circumstances that 
other contained, and containing parts are ; for in 
every other case, the contained and containing have 
the same degree of flexibility, or proportion in size. 
The brain and the scull have not the same flexibility 
but they bear the same proportion in size. From 
this circumstance, the lungs immediately collapse, 
when either wounded themselves, or when a wound 
is made into the chest, and not allowed to heal by 
the first intention, and become by much too small for 
the cavity of tlic thorax, which space must be filled 
with air or blood, or both, therefore adhesion cannot 
readily take place ; but it very often happens that 
the lungs have* previously adhered, wdneh will» fre- 
quently be an advantage. 

' In the cases of stabs, especially if with a sharp in- 
strument, the vessels will bleed freely, but the ex- 
ternal wound will collapse, and cut off all external 
commurycation. If the lungs arc wounded in the 
same maimer, we must expect a considerable bleed- 
ing from them ; this bleeding will be in tlie general 
cavity of the thorax (if the lungs at this part have 
•not previously adlmred there), and likewise into the 

Y y 
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cells of the lungs or bronchea, wMch will be known 
by producing a cough, and in consequence of it a 
bleeding at the mouth ; for the blood that is extra- 
vasateh into the air-cells of the lungs, will be coughed 
up by the trachea, and by that means will become a 
certain symptom of the lungs being wounded ; but 
that which gets into the cavity of the thorax cannot 
escape, and th€fi:efore must remain till the absorbents 
take it up ; which they will do, if it is only in small 
quantity ; but if in large quantity, this extravasated 
blood will produce symptoms of another kind. 

The symptoms of these accidents are ; 

First, a great lowness, which proceeds from the 
nature of the parts wounded, and perhaps a fainting 
from the quantity of blood lost to the circulation ; 
but this will be in proportion to the quantity, and 
quickness with which it was lost. A load in the 
breast will be felt, but more from a sensation of this 
kind, than from any real weight ; and a considerable 
difficulty, in breathing. 

• This difficulty in breathing will arise from the 
pain the patient will have in expanding the lungs in 
inspiration, and will also proceed from the muscles 
of respiration of that side being wounded, and this 
will continue for some time, from the succeeding in- 
flammation ; it will hinder the expansion of the tho- 
rax an that side, and of course in some degree of the 
other side ; as we have not the power of raising one 
side without raising the other * ; and if wounded by 
a cutting instrument, the lungs of that side not be- 
ing able to expand fully, by the cavity of the<thorax 
being in part filled with bloo^, will also give the 
symptoms of difficulty of breathing. 

• I have often thought it a great pity, that we do not accustom 
ourselves to move one side of our thorax independent of the other, 
as we from habit move one eye-lid independent of the other. 
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The patient will not be able to lie down, but must 
sit upright, that the position may allow of the de- 
scent of the diaphragm, to gif e room in the,chest ; 
all which symptoms were strongly marked in the fol- 
lowing case. 

A person received a stab behind the left breast 
with a small sword ; the wound in the skin was very 
small. He was almost immediately seized with a 
considerable discharge of blood from the lungs, to 
near a quart, by the mouth, which shewed that the 
lungs were considerably wounded, for from the situa- 
tion of the external w^ound we were sure that the 
stomach could not be injured. His breathing soon 
became difficult and painful, and his pulse quick ; 
he was bled; these symptoms increased so fast, that 
every one thought him dying. He could only lie on 
his back, for if he lay on the sound side, he could not 
breathe in the least, and the pain would not let him 
lie on the unsound side ; the easiest position was an 
erect posture, which obliged him to sit in a chair 
for several days ; Avhen he coughed he was in great 
pain, very seldom spit with the cough, and never 
discharged any blood after the second day, by which 
we supposed that, the bleeding was stopped in the 
lungs. 

While the parts were in a state of inflf^mmation he 
was in greatrpain, his breathing excessively qdick, 
and his pulse hard and extremely quick ; but as the 
inffammation went oflT, he drew his breath in longer 
strokes, his pain became less, and his pulse not so 
quick nor so hard ; but this last circumstance varied 
as‘ he mowed his body% coughed, or put himself into 
a passion, which he often did. 

I suspected from both the wound and its effects, 
that there was a good deal of extravasated blood in 
’the cavity of the thorax ; for I considered that the 

Y y 2 
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blood which got out of the vessels of the lungs 
into the wound in the lungfe, would find a readier 
passage into the cavity of the thorax, than into the 
cells o^" the lungs ; and, indeed, every attempt to the 
dilatation of the thorax w^ould rather act as a sucker 
upon the mouth of the wound in the lungs, as the 
pressure of the external air was taken off by that 
means ; I proposed the operation for the empyema, 
because the extravasated blood must compress the 
lungs of that side, and hinder their expansion, and 
likewise irritate, and at last might produce inflam- 
mation. He continued for some days with little va- 
riation, but upon the whole seemed getting better ; 
but the day before he died he became worse in his 
breathing, wdiicli we imputed to his stirring too much, 
and was rather better on the day that he did die : 
just before death he was taken with a sort of suffoca- 
tion, and in half an hour he died. 

•Through his whole ulness he had a moist skin, and 
sometimes sweat profusely ; at last his legs swelled. 

' At first he only took a spermaceti mixture with 
a little opium, which gave him relief; I wanted to 
increase the opium, but it was objected to, for fear 
it should bind the chest too much, as it often does in 
asthmas, therefore it was given with the squills. On 
the day that he died, we ordered him the bark with 
a sudorific. 

As this was very different from a common asthma, 
and the difficulty of breathing arising entirely from 
the inflammation of the intercostal muscles and lungs, 
and likewise from having but one lung, I thought it 
advisable to give opium in tjiis case, as it would 
take off the irritation of the inflamed parts, and there- 
fore allow k greater stretch or expansion ; especially 
as we found whenever it was given, that it gave re- 
lief, and produced these effects. 
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One might at first wonder why he should breathe 
with such difhculty, as he had one side whole or 
sound ; for I have seen people breathe pretty freely 
who have had hut one side to expand ; but v^ien we 
consider the case, w e can easily account for this. , 

After death we opened him. On raisin g< the ster- 
num I cut into the cavity of the thorax, and a great 
deal of blood gushed out at the incisibn ; we sponged 
out of the left side of the thorax above three quarts 
of fluid blood ; the eoagulum appeared to have been 
attracted to the sides of the cavity every where, as if 
it had been furred over with the coagulating lymph, 
which was no w liere floating in the fluid ; but most 
probably the extravasated blood had never coagu- 
lated, and this thick buff crust w%as an exudation of 
coagulating lymph from the lungs and pleura which 
covers the ribs, as in all inflammations ; if so, this is 
another instance, besides that of the inflammation of 
veins, in which the coagulating lymph coagulates 
immediately upon being thrown upon the surface, 
for if it had not, it then must have mixed w ith tlw; 
blood in the chest, and only been found floating there. 

The lungs were collapsed into a very small sub- 
stance, and therefore firmer than common ; we ob- 
served the wounif in them which corresponded to the 
wmund in the pleura ; I introduced a probe into the 
wound in the lungs, which passed near four inches, 
but was not certain whether it did not make some 
way for itself; however, I traced the wound by open- 
ing the lungs, and could easily distinguish the wound- 
ed part by the coagulated blood that lay in it. 

I fouiyl the heart and inside of the pericardium 
inflamed, and their surface furred over with coagu- 
lating lymph, similar to that on the lungs. ’The lungs- 
of the right side had also become a little inflamed ou 
"their anterior edges. 
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Wounds in the lungs generally become a cause of 
a quick pulse ; this likewise may arise in some de- 
gree from the lungs being so immediately concerned 
in the Circulation, that any thing that gives a check 
t9 the blood’s free motion through them, may affect 
the hearts But the pulse becomes hard, which arises 
from the nature of the inflammation that attend, 
and also from the wound being in a vital part. 

In the cases arising from balls, nothing in general 
is to be done but to keep quiet, and dress the wounds 
superficially ; for any extravasated blood that might 
have got into the cavity of the thorax will generally 
make its escape by the external wound, as also any 
matter from suppuration. But in the cases of wounds 
made by cutting instruments, and where there is rea- 
son to suspect a considerable quantity of blood in 
the cavity of the thorax, then we may ask, what should 
be done ? and the natural answer is, that the opera- 
tion for the empyema should be performed. This 
operation will relieve the patient, and bring the dis- 
ease to the simple wound, and somewhat nearer to 
the gun-shot wound ; it should be performed as soon 
as possible, before the blood can have time to coa- 
gulate ; for the coagulum of the blood may be with 
difficulty extracted. 

The enlargement of the wound already made will 
oftel> answer ; but if that is in such a situation as to 
forbid dilatation, then the common directions for the 
empyema are to be followed here. 

When all symptoms appear, and we have great 
reason to suppose a considerable extravasation of 
blood into the cavity of the chest, I thinl^tliat we 
should not hesitate in performing the operation for 
the empyema. 
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V. Of Concmsions and Fractures of the Sculi, 

% 

These injuries, in consequence of a musl^t-ball, 

' differ in nothing from the same accidents arising froip 
any other cause, excepting the lodgment o£the ball, 
which I imagine will require no peculiar mode of 
treatment. 

VI.' Of IVounds compounded with fractured Bones, 
or containing extraneous Bodies. 

The compound gun-shot wounds, where bones are 
broke, or where there are extraneous bodies that 
continue the irritation, similar to compound fractures, 
seldom or ever heal at once, or by regular degrees, 
as in the former, but generally heal very quick at first, 
upon the going off* of the inflammation, similar to the 
healing of simple gun-shot wounds ; but when healpd 
so far, as to be affected by the extraneous bodies, 
then they become slow in their progress, till at last 
they come to a stand, or become fistulous ; in which 
state they continue till the irritating cause is re- 
moved ; and this takes place even if the dilatation 
should have been made at first as large as could be 
thought necessary ; so that the opening at first, in 
such cases, c^an'only let out those extraAeous bodies 
or detached bones that are perfectly loose, or become 
loose while the wound continues large ; however, 
even this can only take place in superficial wounds ; 
but in those that are deep, or where there is an ex- 
foliation^to take place, the dilated part always heals 
up long before they are fit to make their exit ; but 
before this happens, the parts often acquire an indo~ 
lent diseased state, and even when all extraneous 
•bodies are extracted, the parts do not readily heal. 
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When a wound comes to this stage, surgeons gene- 
rally put in sponge or other tents into the opening, 
or apply some corro^iing medicine to keep it open, 
and aK^o with a view to make it wider ; but this 
]^i’actice is unnecessary, as a wound in such a state 
seldom Heals entirely over, nor do tents add much 
to the width of the wound, and always confine the 
matter betweei> the two dressings. 

Where an exfoliation is expected, it is generally 
better to expose as much of the bone as possible ; it 
keeps up a kind of inflammation, tvhich I imagine 
gives a disposition for this process. This can only 
be done where the bone is pretty su]>erficial ; but in 
cases where the separation has already taken place, 
and it is now to make its way to the skin, like any 
other extraneous substance, then, instead of the prac- 
tice of sponge tents, to keep the orifice in the skin 
open, it would be often better in such cases, to let 
the whole heal over, because the extraneous body 
would form an abscess round itself, which would cn- 
Igirge the cavity, and produce the ulcerative inflam- 
mation quicker towards the surface ; and when that 
was opened, the extraneous body could be with more 
ease extracted, or would come out of itself ; but this 
method of healing the mouths of fistulous sores is not 
always practicable. 

. If jthis last practice has no inconvtnipnces attend- 
ing it, it has this advantage, that the patient has not 
the disagreeable trouble of having a sore to dress 
every day, till the extraneous body comes away, 
which I think is no small consideration. This prac- 
tice, however, is not to be followed in ev^ry case ; 
for instance, if the wound should communicate with 
a joint, as is common -to most sores in the foot and 
hand, where the bones are diseased, it would be, in 
such cases, very imprudent to allow the wound to , 
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heal, as the confined matter would get more readily 
into the different joints, and increase the disease; 
•there may be other causes to forbid this, as a general 
practice. 

If wounds are to be kept open at their mouths, 
whose bottoms have not a disposition to heal, they 
should be kept open to that bottom ; because, when- 
ever they do heal at their mouths, is most com- 
monly owing to their sides underneath first uniting ; 
for the skin will seldom unite when all beyond it is 
open. 

In wounds that become fistulous, where there is no 
extraneous body, there is always a diseased body, 
which is to be looked upon as having the same effect 
as an extraneous substance. To alter this diseased 
disposition, they should be opened freely, as large 
openings produce quick inflammation, quick suppu- 
ration, and quick granulations, which are generally 
sound when they arise from such a cause; on th^ 
other hand, letting such wounds heal at their mouths, 
has often a salutary effect, as it becomes a means of 
destroying this diseased part by the formation of an 
abscess there ; and in general, there can be no better 
way of coming at a part or extraneous body, than 
by the formation of an abscess there. It is a natural 
way of opening to relieve diseased parts ; but we 
often find in practice, that this method i3 not suffi- 
cient, cither for the extraction of extraneous bodies, 
or to expose the diseased bottom, excepting these 
abscesses are opened very largely by art, so as to 
expose the whole of the diseased parts or extraneous 
body. 
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VII. Of the Time proper for removing incurable 

Tarts. 

Many gun-shot wounds are at the very first evi- 
dently dncurable, whether in a part that cannot be 
removed, or in one that will admit of being removed. 
When such tffbunds are in parts that will not admit 
of a removal of the parts injured, then nothing can 
be done by surgery ; but when in a part that can be 
removed, then a removal of the injured part is to be 
put in practice ; but even this is to be under certain 
restrictions : perhaps it should not be done immedi- 
ately upon the receiving of the injury, excepting 
where a considerable blood-vessel is wounded, so as 
to endanger the life of the person, and that it abso- 
lutely cannot be taken up ; or it is suspected that 
the inflammation, in consequence of the accident, 
will kill ; by which means you have only the inflam- 
mation in consequence of the amputation ; but this 
is a bad resource, especially if it is a lower extremity 
that is to be amputated, and which is perhaps the 
only part that can be removed of which the inflam- 
mation will kill. 

How far the same practice is to be followed in 
cases which we may suppose will not kill, but that 
the part is so hurt, as to all appearance not to be in 
the power of surgery to save, I will not now deter- 
mine. This is a very different case from the former, 
and its consequences depend more upon contingences, 
so that the part should be removed only when the 
state of the patient in other respects will a^lmit of it ; 
but this is seldom the case, for few people in full 
health afe in that state, and still less so those who 
are usually the subjects of gun-shot wounds ; the 
situation they are in at the time, from the hurry cf 
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mfnd, makes it here* in general to be the very worst 
practice ; it will in general, therefore, be much better 
to wait till the inflammation, an4 all the effects of 
both the irritation and inflammation shall be goifb off. 

If these things are not sufficiently attended to, and 
the first inflammation, as in the first-stated case, (for 
instance, that which is likely to prove mortal) is al- 
lowed to go on, the patient will mosfprobably lose 
his life; or if the first inflammation is such as is 
likely to go off, according to the last-stated case, then 
we should allow it to go off before we operate, and 
not run the risk of producing death by an operation ; 
for I have already observed, few can support the 
consequences of the loss of a lower extremity when 
in full health and vigour ; we know that a violent 
inflammation will in a few hours alter the healthy 
disposition, and give a turn to the constitution, espe- 
cially if a considerable quantity of blood has been 
lost, which most probably will be the case where both, 
accident and operation immediately succeed one 
another. 

The patient under such circumstances becomes 
low, simply by the animal life losing its powers, and 
hardly ever recovers afterwards. 

After considering ‘the curative treatment of gun- 
shot wounds, and other accidents common to the sol- 
dier, as also to ^lier sailor, let us further consider the 
treatment of those patients, whose wounds at the 
very first appear to be incurable, when they are in 
parts that will admit of being removed. 

The operation itself is the same as in other cases, 
and the on^ subjects of peculiar consideration here 
are the situation of the patient, and the proper time 
for performing the operation after the injury. 

I have already given some directions with regard 
to. the proper time of operating, in treatii^ upon 
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the dilatation of gun-shot wounds, which are in some 
degree applicable here ; but we shall consider this 
now more fully, as •the proper time of removing a' 
part is often much shorter than that of dilating. 

Amputation of an extremity is almost the only 
operation that can, and is performed immediately on 
receiving the injury. 

As these iiTjuries in the soldier are generally re- 
ceived at a distance from all care, excepting what 
may be called ciiirurgical, it is proper we should con- 
sider how far the one should be practised without 
the other. In general, surgeons have not endeavoured 
to delay it till the patient has been housed, and put 
in the way of a cure ; and, therefore, it has been a 
common practice to amputate on the field of battle ; 
nothing can be more improper than this practice, for 
the following reasons. In such a situation it is almost 
impossible for a surgeon, in many instances, to make 
himself sufficiently master of the case, so as to per- 
form so capital an operation with propriety ; and it 
admits of dispute, whether at any time, and in any 
place, amputation should be performed before the 
first inflammation is over : when a case is so violent 
as not to admit of a cure in any situation, it is a 
chance if the patient will be able to bear the conse- 
quent inflammation, therefore, in such a case it might 
appear, at first sight, that the best 'practice would be 
to amputate at the very first ; but if the patient is 
not able to support the inflammation arising from 
the accident, it is more than probable he would not 
be able to support the amputation and its conse- 
quences : on the other hand, if the case is^uch as will 
admit of being brought through the first inflamma- 
tion, although not curable, we should certainly allow 
of it, for we may be assured, that the patient will be 
better able to bear the second. 
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If the chances are so even/where common circum- 
stances in life favour the amputation, how must it 
"be where they do not ? how muSt it he with a«man, 
whose mind is in the height of agitation, arising from 
fatigue, fear, distress, &c.? These circumstances must 
add greatly to the consequent mischief, and cast the 
balance much in favour of forbearaneq. 

If it should be said, that agreeable to my argu- 
ment, the same circumstances of agitation will ren- 
der the aeeident itself more dangerous ; I answer, 
that the amputation is a violence superadded to the 
injury; therefore, heightens the danger, and when 
the injury alone proves fatal, it is by slower means. 

In the first case, it is only inflammation ; in the 
second, it is inflammation, loss of substance, and most 
probably loss of more blood, as it is to be supposed 
that a good deal has been lost from the accident, not 
to mention the awkward manner in which it must 
be done. 

The only thing that can be said in favour of am- 
putation on tlm field of battle is, that the patient may 
be moved with more case without a limb, than with 
a shattered one ; however, experience is the best 
guide; and I belie\e it is universally allowed by 
those whom we arc to esteem tlic best judges, those 
who have had opportunity of making comparative 
observations, with men who have been wounded m 
the same battle ; some, where amputation had been 
performed immediately, and others where it had been 
left till all circumstances favoured the operation ; it 
has been found that few did well who had their limbs 
cut off on Jdie field of battle ; while a much greater 
proportion have done well, in similar cases, who were 
allowed to go on till the first inflammation was over, 
and underwent amputation afterwards. 

•There will be exceptions to the above observa- 
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tions, which Must be ia a great measure left to the 
discretion of the surgeon ; but a few of these objec- 
tions* tnay be mentioned, so as to give a general idea 
of what is meant. 

First^ it is of less consequence, whichsoever way 
it is treated, if the part to be amputated is an upper 
extremity ; l]put it may be observed, that there will 
be little occasion in general to amputate an upper 
extremity upon the field, because there will be less 
danger in moving such a patient, than if the injury 
had happened to the lower. 

Secondly, if the parts are very much torn, so that 
the limb only hangs by a small connexion, then the 
circumstance of the loss of so much substance to the 
constitution cannot be an objection, as it takes 
place from the accident ; and, indeed, every thing 
that can possibly attend an amputation ; therefore, 
in many cases, it may be more convenient to remove 
the whole. In many cases it may be necessaty to 
perform the operation to get at blood-vessels, which 
may be bleeding too freely ; for the searching after 
them may do more mischief than the operation. 

I have already observed, that gun-shot wounds do 
not bleed so freely as those made by cutting instru- 
ments, and are, therefore, attended with less danger 
of that ki£d ; however, it may oft®** happen, that a 
considerable vessel shall be divided, hnd a consider- 
able bleeding take place ; in such cases no time is to 
be lost, the vessels must be taken up to prevent a 
greater evil : this operation may, in many cases, be 
attended with considerable trouble, especially as it 
will, in general, be on the field of action.'' Here the 
sailor h^s the advantage of the soldier. 

It will also be immediately necessary on the field 
to replace many parts that would destroy the pa- 
tient if their restoration was delayed, such as the 
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bowels or lungs protruding out of their cavities ; to 
remove large bodies, such as a piece of shell sticking* 
In the flesh, which would give ’great pain, aivd do 
mischief by moving the whole together. 

Very little can be done to . relieve the brain in 
such a situation. 

VIII. O/" the Treatment of the Constitution. 

Bleeding is recommended in gun-shot wounds, 
and in such a manner, as if of more service in them 
than wounds in general ; but I do not see this ne- 
cessity more than in other wounds that have done 
the same mischief, and where the same inflamma- 
tion, and other consequences are expected. 

Bleeding is certainly to be used here, as in all 
wounds where there is a strong and full habit, and 
where we expect considerable inflammation and 
symptomatic fever ; but if it is such a gun-shot ' 
wound as not to produce considerable effects, either 
local or constitutional, I would not bleed merely be- 
cause it is a gun-shot wound ; and from what I have 
seen, I think that inflammation, &c. does not run 
so high in these woupds as I should have at first ex- 
pected. I believe this is the case with all contused 
wounds, where death in the part is a consequence ; 
a contused wound is somewhat similar to the eflec^s 
of a caustic ; for while the separation of the dead 
part is forming, the suppurative inflammation is re- 
tarded, and therefore is not so violent ; but this can 
only be said of those wounds which are not compli- 
cated with ^ny other injury except what was pro- 
duced by the balls passing through soft parts ; for 
if a bone is broke, it will inflame like any other 
compound fracture. . 

It is often of service in the time of inflammation 
10 
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to bleed in the part with leeches, or by punctures with 
a lancet ; this helps to empty the vessels of the part, 
to lessen the indantmation sooner, and of course to 
promote suppuration ; but I must own that bleeding 
' must be used with great caution, where inflamma- 
tion arid fever run very high, for to reduce the pa- 
tient equal to the action at the time (which, whe- 
ther an increased action, or an acquired one, is only 
temporary) will be reducing him often too much for 
the constitution to support life, when this action 
ceases ; for the very worst thing that can happen, is 
the patient being reduced too low : we often after- 
wards find more difficulty in keeping up with cor- 
dials, bark, &c. than we find in lowering ; and we 
may avail ourselves of observing those who have 
lost considerable quantities of blood from the acci- 
dent, which is always immediate, and we find too, 
that a second bleeding, by some other accident, al- 
though very small in quantity, often destroys our 
patient very quickly ; but this w ill in a great mea- 
sure depend upon the seat of the injury ; for in cases 
of great violence done to some parts of our body, 
bleeding answers better than in others, because the 
symptoms of dissolution, and dissolution itself) come 
on sooner from mischief done to some parts, than 
when it ip done to others. 

* A man will bear bleeding better a»fter an amputa- 
tion of the arm than the leg ; better after a com- 
pound fracture of the arm than the leg ; he will bear 
bleeding better after an injury done to the head, 
chest, the lungs, &c. than to either the arm or leg. 

We, find that injuries donp to inactive^narts, such 
as joints, do worse, and are more susceptible of irri- 
tation tlian those in fleshy parts of the same situation. 

It would appear upon the whole, that the decay 
of animal life is sooner brought on wffien the inflani- 
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Vnation is in a part* whose circulation is not so strong:, 
and where the nervous influence, or the force of the 
circulation, is far removed 

Bark is greatly recommended in gun-shot wounds, 
and with good reason ; but it is ordered indiscrimv 
nately to all patients that have received such wounds, 
whatever the symptoms or constitution of the pa- 
tient may be. That there is no befitr medicine for 
wounds in general ; not only when the inflammation 
is gone off, but in the time of inflammation, if the 
patient is rather low ; and, indeed, before it comes 
on, experience daily shews. Bark is to be looked 
upon as a strengthener, or regulator of the system, 
and an antispasmodic, both of which destroy irrita- 
tion ; the bark and gentle bleedings, when the pulse 
begins to rise, are the best treatment that I know of 
in inflammations that arise either from accidents or 
operations ; one lessens the volume of the blood, 
and the increased animal powers at the time, whi«h 
makes the circulation more free ; so that the heart 
labours less, and simple circulation goes on more 
freely ; the other gives to the blood that which 
makes it less irritating, makes the blood-vessels do 
their proper offices, and gives to the nerves their 
proper sensations,* which take off* the fever. 


/ j. 




EXPLANATION OF THE PLATES. 


PLATE FIRST. 

In this plate is represented the embrio of the chick in the 
incubated egg, at three different stages of its formation, be- 
ginning with the earliest visible appearance of distinct or- 
ganization. The preparations from which these figures are 
taken form part of a complete series, contained in Mr. Hun- 
tei-’s collection of comparative anatomy. They are meant to 
illustrate two positions laid down in this work, viz. That the 
blood is formed before the vessels, and when coagulated, the 
vessels appear to arise ; that when new vessels are produced 
in a part, they are not always elongations from the original 
ones, but vessels newly formed, which afterwards open a com- 
munication with the original. 

FIGURE I. 

In this figure the only parts that are distinctly formed, arc 
two blood-vessels ; on each side of these is a row of small dots 
or specks of coagulated blood, which are afterwards to be- 
come blood-vessels. 


FIGURE II. 

The formation of the embrio is further advanced, vessels 
appear to be rising up spontaneously in different parts of tJie 
membrane ; and the specks^ out of which they are produced, 
are in many parts very evident. 

f IGURE III. 

The number of blood-vessels is very considerably increased ; 
they now form a regular system of vessels, composed of 
larger trunks, and a vast number of ramifications going off 
Jrom them. 


z z 2 
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PLATE SECOND. 

This plate represents a section of the human uterus in the 
f rst month after impregnation. The uterus itself is a little 
enlarged in size, and thickened in . its substance ; its cavity 
every where lined with a coagulum of blood, having a smooth 
internal surface, but adhering firmly to the uterus. 

The arteries are injected, to shew that it is uncommonly 
vascular, and vessels are found to be injected in different 
parts of the coagulum. 

The object of this plate is to shew the readiness with 
which vessels are formed in coagulated blood, when attached 
to a living surface, and its vascularity being to answer useful 
purposes in the machine ; of which this is a remarkable in- 
stance, as it is to form the outer membrane of the foetus or 
the connecting medium between it and the uterus. 


FIGURE I. 

A longitudinal section of the uterus, in which the cavity is 
exposed. 

A. The os tinea? projecting into the vagina, of which there 
is a small portion, to shew the length to which the os 
tincae projects. 

BB. The cervix uteri. 

CCC. The coagulated blood smooth upon its internal surface, 
although extremely irregular. 

1>D. The cut surface of the substance of the uterus, which 
Las so intimate a connexion with the coagulum that the 
one appears to be continued into the other. The lami- 
nated appearance is produced by the section of enlarged 
veins in a collapsed state, which are extremely numerous. 

FIGURE II. 

Is a thin slice of the substance of the uterus a»'d the coa- 
gulum adhering to it, dried, and viewed in a microscope, to 
shew the vascularity of the uterus, whose vessels are dis- 
tinctly seen, continued into the coagulum, and passing about 
half-w'ay through its substance. 
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PLATE THIRD. 

This represents a front view of the human testicle, upon the 
body of which is a coagulum of blood adhering to it. For 
the better understanding this plate it will be necessary to 
give at length the history of the case. 

A man came into St. George’s Hospital with an hydrocele, 
for which he was tapped with a lancet. When the water was 
evacuated, the testicle was larger to the feel than common, 
and in a month the tunica vaginalis was as much distended us 
before the operation. The radical cure was now determined 
upon ; the tunica vaginalis was slit open, but the testicle be- 
ing enlarged it was thought proper to extract it. Upon the 
body of the testicle was found a coagulum of blood, resem- 
bling a leech in appearance, and in the angle between the 
testicle and epididymis, was another smaller one ; at some 
parts it adhered to the testicle and epididymis, and at others 
it was loose from both. 

The adhesion of the large coagulum was firm, although 
it admitted of a sejjaration, which was made at one end ; 
when separated, fibres were plainly seen running between k 
and the testicle. The adhesions of the small coagulum were 
in many places still firmer. This blood had been extrava- 
sated by the puncture made with the lancet in drawing ofl* 
the water, and had fallen down upon the testicle, where it 
coagulated. 

Over the whole surface of the tunica vaginalis there were 
vessels filled wjth 'blood, and clots of extravasated blu6d in 
diffei’ent parts. 


KIGUHK I. 

The testicle, with the tunica vaginalis slit open, exposing 
its surface^* 

A A. The body of the testicle. 

B. A small hydatid arising from its surface, wliich occurs 
not unfrequcntly in that situation, viz. Just where the 
epididymis takes its origin from tlic Ic&liclc. 
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C. Tile smaller cuagulum lying in the angle between the 

body of the testicle and the epididymis. 

D. The large coagulum adhering to the body of the testicle. 
KKC. 'if'he tunica vaginalis turned back. 

FiGuas 11. 

A portion of the tunica vaginalis magnified to shew the 
appearance of its'vesselsy and of the small specks ofextrava* 
sated blood in different parts. 
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PLATE FOURTH. 

In this plate we have a different view of the same testicle^ 
after the vessels were injected, very much magnified, by 
which means they were rendered more conspicuous^ The 
whole surface of the testicle now appeare<\ to be a layer of 
coagulating lymph become vascular. 

The surface of adhesion of the larger coagulum was in- 
jected for about one- twentieth part of an inch, and extremely 
full of distinct vessels. 

The smaller coagulum was in many places injected through 
and through, in others only for a little way along the surface 
of adhesion. 

AA. The layer of coagulating lymph covering the testicle. 

15. The hydatid. 

CCC. The smaller coagulum mure exposed than in plate 
third, and the vessels running upon different parts dis- 
tinctly seen. The lower portion is detached at one end, 
and was only vascular at the neck, by which it adhered. 
1)1). The larger coagulum. 

EEE. The tunica vaginalis turned back. 
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PLATE FIFTH. 

Represents two rabbit’s ears, one in the natural state, the 
other in- an inflamed state, in consequence of having been 
frozen and thawed. 

The vessels ase injected, and as they belonged to the same 
head, the force applied, and other circumstances must have 
been exactly similar. 

The difference in the size of the vessels, and the diflerence 
in the thickness of the ears themselves, is very evident ; but 
there was an opacity in the inflamed ear compared with the 
other, which it was not possible to express. 

FIGURE I. 

The ear in its natural state. 

AA. The projecting part of the ear. 

B. That i)art which is covered by the skin of the head. 

CCC. The principal arterial trunk. 

FIGURE II. 

The inflamed ear. 

AA. B. CCC. represent the same parts as in figure one. 

D. A branch rather larger than tlic trunk, not distinguisli- 
ablc in the natural state of the car. 
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PLATE SIXT^ff. 

FIGURE I. 

A portion of the ilium taken from the intestines sf an ass. 
The intestine was in a state of inflammation, and shews the 
internal surface of the gut partly covered by a layer of coa- 
gulating lymph thrown out by the great degree of inflamma- 
tion which the parts had undergone. 

The internal membrane was extremely vascular, and when 
injected, vessels were seen in portions of the coagulating 
lymph. 

A A. The inner surface of the intestine. 

15 B. The coagulating lymph which adhered to it. 

FIGURE II. 

The peritoneal coat of a portion of the human intestine, in 
an influincd state, to shew its vascularity, and to shew a small 
portion of coagulating lymph attached to it by a narrow neck, 
%vhifh is supplied with vessels from it. 
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PLATE SEVENTH, 

A ramifying portion of coagulating lymph coughed up from 
the lung%. The liistory of the case is as follows : 

A man, aged twenty-two, naturally healthy, had his consti- 
tution much weakened by a severe course of mercury, which 
brought on a very violent cough | he expectorated a quantity 
of mucus, often mixed with blood. His pulse became so ir- 
regular as not to be counted, and he generally felt a cutting 
pain in his chest. 

In a fortnight from this attack, he began coughing up 
small pieces of coagulating lymph, like worms ; these always 
produced a fit of coughing in their expulsion, and left an ex- 
cessive soreness in some part of the chest; these portions 
were very numerous, increased in size, and had a branching 
appearance ; the fits of coughing became also more violent. 
The specimen here represented was one of the largest ; as 
they increased in size, the fits became less frequent, and at 
Ifngth disappeared, and the man got well. The patient was 
under the care of Mr. Saumarez, of Newington Butts, who 
.gave the preparation to Mr. Hunter. 
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PLATE EIGHTH. 

This represents the uterus and vagina of an ass, on wluch^ 
the experiments were made to produce inflammation upon its 
internal surface. The inflammation was followed by an ex- 
udation of coagulating lymph, an effect which js only produced 
on the inner surface of a canal opening externally by inflam* 
mation in its greatest degree of violence. 

The vagina is slit open on the opposite side to that repre- 
sented in tills plate, and the uterus is opened on the exposed 
side, shewing a coagulum, the end of which is in the begin- 
ning of the horn ; the other horn is not opened. 

A. The vagina slit on the opposite side. 

BB. The common uterus slit open, which exposes the coa- 
gulum. 

CC. One of the horns of the uterus slit open at its junction 
with the common cavity, in which lay the extreme end 
of the coagulum. 

1>. The other horn unopened. 

KEME. The coagulum hanging down from the vagina, to^ 
which it adhered, but loose at the lower extremity. 


THK END. 
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